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The urban forest holds several important positions within the built and unbuilt 
environments. Those positions include economic, health, sustainability, quality of life 
measures, and overall protection of the environment, including air, water, and soil. The 
points are highlighted by Wolf (2005, 2007), McPherson (2005), and Rowntree & Nowak 
(1991). This research references the four socio-economic sectors; the public or 
government sector, for profit or market sector, philanthropic or nonprofit sector, and the 
household or private sector (Biggs & Helm 2007). The common purposes and role of 
each sector with respect to the urban tree cover takes on importance as they interrelate 
with concerns for public health, economic viability, tree coverage, tree placement, 
ecological relationships, and public policy. Harris County and its 52 heterogeneous sub-
governmental units serve as the study area and the base for the administration of a 
random internet-based survey. Additionally, the research uses urban tree canopy data to 
relate socio-economics, household preferences, sustainability measures, and overall 
environmental consciousness to gauge the sectors’ connection to the urban forest. To 
explain the connection between Urban Tree Canopy (UTC) and socio-economics, the 
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research used multiple correlation analysis and regression modeling with secondary data. 
The research incorporated the results of the primary data collected, employed hierarchal 
linear modeling to address the perceived problem of a lack of concern for the urban forest 
specifically, and sustainability generally in respect to  sectoral frame of reference in 
answering the survey questions. The measured elements included awareness and 
knowledge, perception and views, taking action, satisfaction with natural conditions, and 
predicting willingness of the sectors to change and\or take action. The element of 
willingness and receptivity serves as independent variables to answer the question, are 
households willing to change in order to improve the UTC and overall environmental 
sustainability? The results can help policy makers promote sustainable initiatives that 
enhance the urban forest and protect the overall natural environment for the benefit of all, 
now and in the future.   
  
  
1 
 
CHAPTER 1 
INTRODUCTION 
1.1 Research Background 
As the urban environment grows and densifies, the potential for a damaged and 
reduced urban forest within urban communities decreases. With this change, our overall 
wellbeing also diminishes and is subject to negative consequences beyond the depleted 
urban-forested landscapes. Without the urban forest, the principle element of a planner’s 
existence is questionable. A paramount concern for planners encompasses consideration 
of the health, the general welfare of the public, and protecting the environment, while 
making and taking steps to improve the quality of life for the community. A destroyed 
urban forest is an unacceptable outcome, as it results in an imbalanced environment. This 
dissertation focuses on four general constructs on three spatial levels related to issues of 
the urban environment.   
The constructs are the organizational societal social institutions, or sectors of our 
society. According to Biggs & Helms (2007) they are the government sector or public, 
the market sector or business, the civil sector or philanthropic, and the private sector or 
the Kith and Kin or as used in this dissertation, the household. 
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 According to the American Dictionary, kith and kin refer to ones’ relatives and 
close friends. In this dissertation, kith and kin is synonymous with the household sector 
and takes into consideration the various living arrangements that extends beyond a typical 
family alone.  
The three spatial scales are spaces of influences where each construct has 
influence singularly or with overlaps. The smallest (although not always) but at the 
beginning of the continuum is the lot or the space generally occupied by members of the 
household and often nested within a neighborhood form. The second scale is the 
community, which may incorporate several lower level scales. Likewise, many 
neighborhoods are situated such that they are also within a higher level of the 
neighborhood/community. The third scale, as defined by this dissertation, is the 
communities that may make up the city region; this is the broadest scale in this 
dissertation.  
The urban forest is most often unaccounted for, easily reduced to empty open 
spaces, or buildings, including commercial and residential structures, without any 
consideration to its immediate and or long-term value and as such is at risk. The sectors 
as previously introduced, at some level are the key to saving the sustainability and 
viability of our urban forest. Every sector exerts some measure of influence within each 
of the spatial scales or across the several scales. The sectors function independently at 
times, simultaneously at other times, and in concert with one or more sectors in some 
situations. Although the spatial scales of consideration encompass the realm of influence 
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exerted by all sectors be it direct or indirect, the efficiency or effectiveness of this 
influence however is not clear.   
Current data and studies concerning the urban forest indicate excessive and 
unconscionable development results in major urban forest reductions (Nowak, et al. 
2005). Such reductions directly affect the natural processes of the urban environment and 
include possible negative impacts on plants, birds, insects, and humans alike. Depletion 
of the urban environment is a direct consequence of the urban population growth and 
policy choices (Deal, 2001). Urban growth precipitates the removal of natural features 
such as urban forest, for pockets of development. Most often destruction is within the 
approval schema of public ordinances, which do not take into consideration the natural 
cost of such projects. According to Harte (2001), beyond destroying the natural flora, 
humans are totally eradicating the biodiversity and gene pool of those spaces. According 
to a study sponsored by the American Forest, for the Houston region from 1992 to 2000, 
Nowak, et al. (2005), the urban forest inventory saw an annual reduction of  six percent, 
while the urban built (includes all land uses and infrastructure) and residential land cover 
increased by over 50% respectively.  
Effects of the change are evident in health cost, municipal cost, visual 
degradation, and an overall assault on our ecosphere at levels described by Hancock 
(1996) and Wolf (2005). Although land development has the visage of growth, economic 
vitality, and the look of an advancing civil society, without the urban tree covers, it is but 
a concrete jungle void of real substance. To counteract the loss negative impacts upon 
nature by humans, the urban tree cover can provide a means towards ecological 
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citizenship and coexistence (Platt, 2004). Without knowledge of the role of the urban tree 
cover and its significance as it relates to the overall quality of life, civil society as a whole 
maybe at risk, if public policy does not catch up and help change the tide of unsustainable 
actions within the city region.  
Sensitivity to, and a call for greater sustainable actions has a long history of 
theorist and urban scholars calling on all sectors alike to recognize the interconnection of 
the natural processes and human actions (Carson, 1962; Jacobs, 1961; Marsh, 1864; 
McHarg, 1971). As stated by Marsh (1864, 15) ‘human action has been or may be most 
injurious or most beneficial’, the concern is based on humans overall wellbeing. The 
central element in this work is the urban forest and its artifacts including the urban 
canopy, flora, fauna, small animals, and how civil society actions within our ecosystem 
serves as a benefactor and protector or a usurer and eradicator of the natural environment.  
1.2 Problem Area 
The problem area focuses on the Urban Tree Canopy (UTC) within the Urban 
Forest (UF), and the stewardship of this resource as it relates to the entire ecosystem. 
Urban forest includes the trees, the shrubbery, and the living creatures, which share the 
natural habitat. The interrelations of the components provide the basis to explain the 
varied elements. In this context, urban has its roots in history referring to a city place 
where, government, commerce, non-profits, and households relate on a variety of scales. 
The tree canopy encompasses the amount of limbs, the leaves, leaf type and placement, 
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which together create a covering for the land surface and is the foundation of the spatial 
scale of interest. 
Shade for streets, parking lots, roofs, commercial enterprises, infrastructure, and 
people located on the surface are all possible or not due to the present or lack of the tree 
canopy. Urban forest which encompasses the canopy, collectively impacts infrastructure 
cost savings, reduction in utility cost, pollution control measures, physiological benefits, 
aesthetic values and a myriad of health benefits due to the latter positive values   
(Gangloff & Moll, 2003). The significance and values of the overall natural environment 
assessed, understood, and developed, can provide positive values and support 
sustainability for all sectors and along all spatial scales; the corollary is the rampant 
depletion (McHarg, 1971).  
The study shows that the urban forest resource is a critical element of our overall 
ecosystem with values and benefits that far outweigh any cost to maintain and expand. 
The study also demonstrates that awareness and knowledge precipitates action. How we 
act though, may require clarity of understanding of the various roles of all the sectors and 
how each sector, may or may not, take, or be willing to take responsibility for our urban 
tree canopy’s future. 
There is a need for a balance within the ecosystem in order to enhance as well as 
retain our natural heritage of our homes, communities, and regions, by protection of the 
urban forest, both its resources and benefits. The public in general may not perceive the 
urban forest as an economic good, but often as an abstraction and not accounted as real 
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property. Even though the urban forest has a degree of abstraction, its influence within 
the overall ecosystem creates varied measures of push and pull on all the sectors.  
Figure 1. Urban Forest: Sector Matrix-Influences Measures Conflicting Positions, 
provides a guide to interpret the play between the sectors and facilitated the design of the 
multi-sector survey. The sectors and factors are along the vertical and horizontal axis 
respectively. The varying measures are central to the matrix and populate the interior 
boxes. The influences and measures provide the theoretical basis for interpreting how the 
sectors interrelate and recognizes the potential of making choices in the midst of 
conflicting positions. The interplay of the varied elements determines outcomes, impacts, 
public policy, civil action, and/or positive and negative support, as it relates to the urban 
forest.  
Our choices, knowledge base, and preferences need to help determine policy with 
respect to what happens to the urban forest and environmental sustainability. It is likely 
that amidst the conflicting positions, households have an affinity to what happens to the 
urban forest. As such, policy makers can take direct steps to maintain and influence urban 
forest outcomes. According to related literature Wolf (2005) and Tyrvainen & Miettinen 
(2000) urban users demonstrated a positive relationship in their merchandising and house 
choices with the overall density of tree cover. Even though the literature indicates a 
positive outlook for green spaces where people live, work, and shop; the same research 
states that general unwillingness exist with respect to funding urban tree improvements 
(Wolf, 2005).   
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Since it is possible that the awareness of the varied benefits of the urban forest is 
not commonplace, systematic steps towards its protection may also require uncommon 
approaches and a deeper understanding of how all sectors may view the natural resource. 
Some additional benefits of the urban forest include its health benefits to communities 
and positive effects on children’s cognitive skills and wellbeing in general (Perdue, 
Gostin, & Stone, 2003) and (Wells, 2005) respectively. 
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Additionally, the urban tree cover if properly placed helps to reduce surface 
temperatures in parking lots and acts as a sump for carbon monoxide and other noxious 
gases (Scott, Simpson, & McPherson, 1999). Other values of the urban forest include 
carbon storage and sequestration (Rowntree, & Nowak, 1991). The urban forest improves 
water quality (McPherson, 1993), boost consumer patronage and commercial land values 
(Wolf, 1998), and provides solar heat management for summer and winter months based 
on leaf coverage (Wolf, 2007).  
Over the previous years, many cities have taken on the Tree City USA 
designation. According to the Tree City USA web page, they boast 3400 communities; 
three cities within Harris County are within that group. Houston is a 25-year Tree City 
member, its urban forest and the number of trees within its boundaries faces grave 
challenges. Although tree ordinances from the public spectra have increased, the private 
reach of those ordinances are still very limited, and as such, the depletion of the tree 
cover continues unabated (Zhang et al. 2009).   
 Currently land owners with extensive acreage can participate in the carbon 
sequestration value of trees, but such extensive acreage stands rarely exist within the 
urban area. Just the same, the urban tree cover and the corresponding natural form have a 
collective inventory that warrants attention and economic valuation.     
 The strategies, processes, and results flow developed by Akbari, Pomerantz, & 
Taha, (2001) indicate a three dimensional relationship between implemented actions, 
effects, and beneficial outputs. The positive benefits for all circumstances of an urban 
tree-planting program include multiple returns on investment, which consistently 
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outperform the cost of implementing a strategic tree-planting program, Figure 2. Urban 
Tree Cover Outcome Analysis, depicts the flow from strategy to results.   
 
Figure 2. Urban Tree Cover Outcome Analysis. Adapted from (Akbari, Pomerantz, Taha, 
2001, 297). 
To determine the necessary public willingness, contingent valuation research may 
help identify support for policy that reaches every private tree (Endres & Radke, 1999; 
Garrod & Willis, 1999). As such, the values of sustainable communities and aspects of 
livability were part of the same conversation. A very important dictum in all change, 
particularly change that involves urban sustainability, is the need for open public 
participation (Berkes, 2004).   
No evidence exists that the tree ordinances of the 1980's and 1990's provided the 
type of public participation encouraged by advocacy planners and defined by Hancock 
(1996), who indicated inclusionary democratic practices is the key towards joint 
Results 
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outcomes with the human development component at the front. The points of emphasis 
hinge on three areas of governance, which are community conviviality, environmental 
viability, and economic prosperity (Hancock, 1996). The operational emphasis of the 
expression is governance that shares its power with its constituents rather than over them, 
this has the better chance to realize change.  
Connecting and sharing information among sectors positively exemplify the 
governance issue previously stated, and provides the community with knowledge that 
depicts the values of the urban forest that may lead to positive results; these flows are 
shown in Figure 3. 
 
Figure 3. Urban tree cover multi-sector flows: Influences and conflicting positions. 
The corresponding influences shown in (Figure 3), at the corners, aligns with 
those identified by (Figure 1) without the internal influences. Additionally, 
interconnections and continuous relationship between all sectors are readily available 
depicting benefits, values, inputs, and outputs all from the central artifact, the urban 
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forest. The challenge is, can all sectors give back to the natural environment in order to 
retain its value and improve our overall sustainability.  
1.3 Problem Statement 
The knowledge, awareness, and understanding of the sectors roles and 
responsibility can lead to a diminished ability to actively protect and or improve the 
urban forest and positively affect measures of sustainability in general. The research has 
focused on understanding and reporting the community awareness, knowledge, need, 
perception, and willingness to promote a sustainable urban forest, along all sectors. Such 
will facilitate public policy geared to maintaining urban forest cover and sustainable 
communities. To accomplish this task, the research uses current inclusive planning 
practices to obtain residents’ opinions on issues of environmental consciousness and 
protection of the urban forest. The data collection occurs at all levels and aspects of 
decision making as shown in Figure 1.  
In Figure 3, a possible governance structure, as shown, may prove useful to 
combine all likely sectors involved in the urban forest’s sustainability position. Such an 
approach provides the basis for eventual adoption of an ordinance, policy directive, or 
memorandum of agreement. When such is possible, the urban forest and sustainability 
will benefit when changes are adopted by the government sector, promoted by the 
nonprofit sector, utilized as a guide for the business sector, and implemented by the 
households.  
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Moving towards an implementable urban forest policy requires emphasis on 
planning practices that foster change, based on broad acceptance. To gain acceptance, the 
measurable values including public health, economic gains, and environmental 
protection, must be apparent to societal views (Schultz & Zelezny, 2003). The research 
will provide a basis to motivate all sectors towards change and activisms as it relates to 
the urban forest. Active participation according to Hull (2000), promotes a higher 
standard of environmental consciousness that warrants a willingness to improve the 
natural environment. To accommodate active change according to Senge et al. (1999), a 
reflective view is necessary that moves members of society to active, concerned, and 
involved participants. As such, the citizens are the basis for the needed change.  
A central aspect of the research is the data gathered from the community survey 
that will probe for values and sensibilities from the public as it relates to the urban forest. 
The data can provide persons that make decisions from all sectors, a basis to challenge 
existing modes of operation, give new choices, and provide information on taking action 
towards urban forest protection, enhancement, and overall sustainability. 
1.4 Methodology and Data 
The research study area encompasses all of Harris County, utilizing property 
owners as the population base. The county has 52 municipalities with a heterogeneous 
socio-economic population and an urban tree cover data set for 32 of the cities. 
According to the 2009 census estimate the county has a population of just fewer than 4.1 
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million.  Harris County Appraisal District Tax Rolls (2008) provided as a spatial file 
which indicated 1,303,129 property units with a unique id number and address point.  
 The total land area of the county is 1728.83 square miles with the cities in the 
sample comprising just over 50% of the land area. Twenty-five of the thirty-two cities 
with available data met the criteria for inclusion in the initial phase of the research and 
are shown in Figure 4. 
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      Figure 4. Municipalities Included in Phase One of the Study 
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 Data collected from the survey in the demographic section allowed comparative analysis 
with sample data and the census. Additionally, data was gathered from the cities 
themselves on issues germane to maintaining, protecting, and expanding the urban forest.  
 A previous research in the State of Indiana collected data from 64 cities, which 
demonstrated that the urban forest correlates positively with household factors including, 
income, median house price, education, and tenure (Heynen & Lindsey, 2003). That 
study did not consider the relationship to urban canopy cover, including the sectors 
considerations and perceptions of the urban forest and sustainability issues. This research 
as proposed, combined the findings of the first phase that incorporated the data 
previously collected by Dwyer, Nowak, Noble, & Sesinni (2000) and the findings of 
Heynen & Lindsay (2003). Such provided the means to develop and define the questions 
for the primary survey instrument.    
 The findings of the city data analysis helped in establishing the methodology 
behind the countywide survey. The survey focused on defining the sectors and their 
respective posture, attitudes, awareness, knowledge, receptiveness, and willingness to 
change with respect to issues of the urban forest and urban tree canopy cover. While the 
background analysis demonstrated the relationship of quality of life variables (elements 
of the 2000 STF-3 Census) with UTC, the views and receptiveness of the sectors are not 
clear in that respect. Assessing the sectors’ roles and relationships is significant in the 
overall environmental sustainability quandary. The city data provided the foundation for 
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the primary data collection plan, where the respondents will make up the object class of 
the data.  
The random sample size was generated using research experts with data collection 
experience and confirmed by Champion (1993), which recommended a minimum desired 
size of 250. The number represents the standard sample size for general statistical 
analysis and a population based of approximately 4.1 million with the geographic study 
area. 
1.5 Operational Definitions 
Carbon Sequestration: The practice of managing and mitigating the build-up of green 
house gases by removing carbon dioxides and storing it in the forest system including the 
urban forest (EPA, 2005).  
Carbon Storage: The amount of carbon gases the urban forest can store, even if 
temporarily, from entering the stratosphere and eventually the ozone layer (EPA, 2005) 
Contingent Valuation (cv): The theory that a ‘good’ can be measured based on more than 
its' cost to build. As such, the contingent cost will include opportunity cost plus some 
measure of return on investment, and measured by the buyer’s concern and value of 
having the ‘good’ opposed to losing it. The (cv) is the amount a member of civil society 
will give to retain the good even if any seemingly direct value is returned. 
Census County Division (CCD): A subdivision of a county that is a relatively permanent 
statistical area, established cooperatively by the Census Bureau and state and local 
government authorities. It is used for presenting decennial census statistics in those states 
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that do not have well-defined and stable minor civil divisions that serve as local 
governments. 
Democratic Theory: The idea of the collective will of the many, administered by the few. 
In planning, the idea of inclusionary democracy goes further and offers methodologies of 
encouraging collective input and utilizing those inputs in real change. 
Environmentalism: Encompasses the movement since World War II that focused on 
protecting nature and the environment in general against harms caused by humans 
(Cronon, 1996). 
Gene Pool: The fabric of what keeps species evolving, the contention is due to the 
destruction of the habitat the entire species and those it is connected to being eradicated 
(Harte, 2001). 
Hedonic Pricing: How open space, forestry, and nature as a whole has financial effect on 
spending, property values, and other financial indicators (Wolf, 2005). 
Hierarchical Linear Modeling: A regression analysis that uses methods to adjust for 
variables within domains and groups of different sizes. It is used when known 
correlations exist, mixed variables, and the research wants to test within overall domains 
and across classes of variables (Osborne, 2000).  
Kith and Kin: One of the sectors which includes ones friends, family, and relatives. 
Webster Collegiate Dictionary.  
Public Health: The overall impact on the wellness of the city as a whole positive or 
negative due to changes of the natural environment and particular the urban tree canopy. 
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Sectors: The four organizational societal structures including the public/government, the 
philanthropic/nonprofit, the businesses/for profit, and the kith & kin/households (Biggs & 
Helms, 2007) 
Spatial Specificity: Social relations, built forms, and human activity in a city and its 
geographical sphere of influence, and spatial scales. (Soja, 2006) 
Strong Sustainability: Conservation of natural wealth irrespective of man-made wealth 
(Endres & Radke, 1999). 
Unbuilt Environment: Spaces within the urban community that are not yet benefitted with 
land uses other than its natural form. 
Urban Ecology:  The interaction of community processes and natural processes such as 
urban forestry and how civil society live within the urban environment (Fraser, 2002).  
Urban Tree Canopy: The measurable area that a tree branches and leaves acts as a filter 
from direct sunlight.   
Weak Sustainability: (transforming the depletion of natural wealth to capital value); 
critical natural wealth (maintain a positive level as such that otherwise will lead to 
unsustainable development (Endres & Radke, 1999). 
1.6 Expected Outcome 
Several outcomes are anticipated from this study and include: 
• Urban residents desire the placement of a variety of green cover, and often use 
existing foliage and urban trees in making choices where they live, shop, and 
work (Wolf, 2003 &  2004).  
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• Conversely, based on several independent studies  (Tyravainen & Miettinen 2000; 
Wolf 2004), the positive attitudes about the urban forest may not transcend to the 
willingness to invest in its enhancement on a larger scale. 
• From the planned countywide survey, the research findings expect to gauge 
respondents’ inclinations and sensitivity towards urban forest and issues germane 
to its protection and enhancement.  
• With knowledge and information at all socio-economic levels as it pertains to the 
urban forest and sustainability in general and help in developing public policy, 
plans, and actions towards urban forest enhancement, protection and improved 
sustainability measures along all sectors.   
• The research expects to identify methods to challenge current thinking and 
provide means to achieve the central purpose of planning. That purpose includes 
the meeting the needs of the public by protecting the health, the welfare, and 
enhancing the quality of life for all, while protecting both built and natural places 
for those now and future generations. 
  
This research embarks upon an area of study to identify the level of sensitivity 
towards specific elements of sustainability that respondents are willing to change, what 
type of actions they are willing to take, and how important those elements are with 
respect to their homes, their neighborhoods, and the region as a whole. The research and 
information gained will allow the public, business, and philanthropic sectors to focus 
their respective resources towards actionable and positive sustainability. 
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1.7 Organization of Dissertation 
Chapter 2 reviews the literature regarding the urban forest relevant views and 
perspectives. First, the urban forest’s Judeo-Christian connection and historic grounding 
sets the stage for the literature review. Next, a values and awareness review explores 
theories linked to the urban forest and issues relevant to land use and its theoretical 
framework. Section four explores responsibility for and action within the realm of the 
urban forest and the sectors’ role. The sector discussion precedes the spatial relationships 
relevant to urban forestry and methods used to measure the same. The review then looks 
at sustainability and concludes with an introduction of the urban forest and Harris 
County.  
Chapter 3 expands on the methodology selected for the study. The chapter defines 
the study area and the research hypotheses addressing the critical issues of the defined 
problem. The chapter details a conceptual framework and defines the statistical models 
used to test and address the research questions and the postulations made by the 
researcher. 
Chapter 4 details the results from the use of the analytical models and modeling 
approaches to answer the research questions.  
Chapter 5 provides a summary and conclusion. The introduction of the chapter 
relays the findings as it relates to the original questions and expectations, indicates the 
gaps, and discusses the limitations of the study. Then the chapter concludes with possible 
future areas of research, the research implications, recommendations, and action plans 
based on the study findings. 
22 
 
 
 
The appendix includes the survey instrument utilized for the internet survey and 
the complete SPSS Output covering the quantitative analysis of the research questions.    
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CHAPTER 2 
LITERATURE REVIEW 
2.1 Introduction 
 The word urban has its roots in history referring to a place, a city place. 
According to Judeo-Christian history, the city (used interchangeably with urban) is the 
key place of commerce and activity. The ‘urban’ is from ‘urbanis’ which reflects the 
meaning city or town, within city limits (Black, 1979). The Christian bible imports the 
word ‘city’ over eight hundred times (Thomas, 1981). While Nehemiah refers to the 
forest as a place to go to, a place of danger, a place that’s dense, and a place of value such 
that the forested lands were assigned a keeper (2:18). Therefore, a contraction of the word 
urban forest pertains to forest within the city. On the other hand, it can be the city built 
within what was once forest.  
In the context of this dissertation, the urban forest includes places that display 
both built and unbuilt ecologies, and includes all the aspects of the ecosystem within 
those environments. The policy context of the term is the ability for the built and unbuilt 
to co-exist such that the natural environment can flourish amidst the built (the city) 
whereby the value and benefit to those that dwell in city places can be realized.
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 The urban forest includes all the public spaces that have and can accommodate 
trees but must have an expanded definition to include private landscapes and places with 
trees, a challenge for policy makers (Elmendorf, Controne, Mullen, 2003). From a 
historical perspective, the American Forest in 2000 restated the concerns of 125 years 
ago, its establishment, are ever present and issued its ‘state of the urban forest 2000’ 
report. The report delineates values and significance of the urban forest in a macro scale 
looking at 100 communities of at least 100,000-population base. Several studies have 
preceded the state of the forest, but the household as a sector and its inter-connections 
with the other three sectors, public, for profit, and non-profit; the research is wanting in 
respect to the interchange respecting sustainability measures tied to the urban tree cover. 
The relationship will also lend to the overall discussion on other issues of sustainability.  
The next section of the literature review consider values and awareness of the 
urban forest, then section three expatiates the issues relevant to land use and the 
theoretical framework relevant to the environment. Section four explores responsibility 
for and action within the realm of the urban forest and leads into the discussion on the 
four sectors and their intertwined role concerning the urban forest, which is section five. 
Section six explores spatial relationships relevant to urban forestry and methods used to 
measure the same. The final two sections reviews sustainability measures and concludes 
with a discussion on the urban forest in Harris County, which introduces Chapter 3. 
2.2 Values and Awareness 
When one thinks of the forest, images of vast tracts of land with dense cover and 
a range of tree types, and entry to such a space conjures varied dangers and omens. In 
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children’s stories, the bad things always come out of the forest. Such being the case, the 
joint term urban forest conjures also bad things such that the two should not meet. The 
analogy defines one going to the city away from the forest in the country. The work by 
(Hammit, 2000) provides quantitative research to the notion of city dwellers being away 
to natural environments even when those spaces are not the distant forest. The idea is 
being away from the hustle and bustle and to the quiet and serene among trees and the 
forest. Such escapes can occur within blocks of the originating point. The idea of being 
away from (the hustle and bustle) has implications for policy makers in how we design 
walkable communities. 
The value and awareness of the urban forest according to Endres & Radke (1999) 
operates at several levels of sustainability thinking which takes into consideration both 
forest and biodiversity of the same. Sustainability cannot only consider the forest in the 
context of its economic replacement value, but the sustainability conversation must 
include the link between land development and biodiversity (1999). Human 
interdependence and actions as it relates to the forest transcends, influences, and makes 
connections within the urban environment whereby, individual actions have broader 
collective effects. For example, within the context of an urban residential or even a 
commercial environment, the removal of my tree can immediately affect the climatic and 
exposure to great heat effects on my neighbor’s property. Such an effect can work in 
either directions positive or negative (Endres & Radke, 1999).  
Therefore, from an urban forest’s context: measuring, sensitizing, and 
understanding households and other sectors’ consciousness to common effects, provides 
means of developing policy that reaches from one property to the other. Such notions 
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allows for consideration of the forest or forested components, the urban tree cover, 
(UTC) at the micro scale to take on a different more integrated view between private lot 
owners. This gives credence to the thought that the urban forest has standing, when taken 
as an entire component, and speaks to the idea that one man’s land has an intrinsic 
relationship with the other. 
Economic growth has been the driver for the transition over the previous two 
hundred years according to (DeFries, Asner, & Foley, 2006). According to the Tragedy 
of the Commons, society moves from small slow growing high mortality and high 
fertility, to large slow growing populations with low mortality and low fertility rates. In 
the midst of the latter process, the behavior of the population can damage natural 
processes such that the natural environment cannot support its population. The protection 
of the urban forest and the overall natural system hangs on the values of the populace and 
actions by policy makers towards meeting overall societal goals. In our consumerism 
driven environments, it is natural to overlook the natural at the behest of economic 
growth. As urban population expands and urban areas become denser, the potential for 
the negative outcomes intensify. For example, urban forest stands and patches are 
replaced with impervious surfaces and sometimes simply removed with the idea the land 
is more marketable. It is important to understand both the negative and positive forces of 
land use change as a means to foster policy that brings to bear some sort of equilibrium.  
As Cronon (1996) states, a central challenge to all urban forest concepts are the 
value systems developed over time and established variant realities. He contends that 
environmentalism and environmental thought are as much about nature as it is about our 
cultural underpinnings. The questions of what are natural and unnatural and recognizing 
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how we rank, rate, and position issues of the environment ties to our values and have 
little to do with the environment in its truest sense. In this discourse the considerations of 
environmentalists and how that vision directs the aspirations of a natural urban landscape 
takes on significance, and this study takes steps towards measuring that reality. As 
indicated in Chapter 1, a Judeo-Christian ethic of the urban environment does exist, even 
though that environmental underpinning is described in negative terms by some including 
(White, 1967; Cronon,1996; Merchant, 2006), both claiming the Christian ethic generally 
takes the overall environment for granted. 
The notion itself forces the recognition that our cultural notions color our 
perception of nature. The questions raised by Cronon (1996) serve as a backdrop in the 
survey instrument, particularly the expanded definition of environmentalism. A 
comprehensive view of nature and our cultural norms may require re-assessing the 
western view of things natural. The latter expanded view of environmentalism may serve 
as the initial stages of a paradigm adjustment towards a value system where the urban 
forest motif promotes a cultural norm where the user and the natural environment have 
shared purposes. As such, the community survey, Section II: Awareness, has its 
foundation, and provides a broader realm for interpretation of responses and their 
potential influence on actionable change.  
2.3 Land Use 
The concept of the urban forest, when framed in relation to the overall land use 
alignments is likely limited by such standard approaches. The discussion on land use 
requires a retrospective view on land use change of our nation and all nation states in 
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general. According to the report, ‘Our Common Future’ the global change from the rural 
to the urban (city) outstrips the population growth in general. The world population has 
more than doubled in the previous fifty years. The more developed regions have seen its 
urban population represent over 75% of our total national population. The same trend is 
true of lesser-developed countries but at a slower pace, (Our Common Future, 1987). 
With such a transition, how natural spaces are considered within the urban environment is 
very important towards our continued quality of life and sustainability. 
Given the urban change in population densities with its impact on the 
environment, the forest which many new urban dwellers departed from, is now within 
their back yards, on the streets, within small areas, and sometimes municipal projects for 
recreational spaces for play and reflection. What then, are the varied attributes of this 
urban forest?  
The following pages will look at specific attributes and benefits of the urban 
forest, how the forest and trees can coexist among city dwellers, examples of major tree 
projects within urban settings, and finally a discussion of a new discourse, paradigm, that 
connects the relationship of the tree with the city’s existence.  
The urban forest according to Elmendorf, Cotrone & Mullen (2003) encompasses 
the public spaces, right of ways, parks, and private landscapes of trees and other natural 
resources related to the urban area growth and development. A broad definition holds-off 
the possible degradation of the overall health of the urban forest compared to policy only 
viewing the urban forest at a micro or on a limited scale (Elmendorf, Cotrone, & Mullen, 
2003). According to the American Forest Executive Director Gangloff, the health of the 
city depends on the tree canopy cover. The non-profit group states that a healthy city 
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needs a 40% of canopy cover to enhance the overall well-being of a city and commercial 
areas need a minimum tree cover of 15% (American City & County, 1998). In one study, 
Wolf (2003) indicated the commercial cover is about 5%. Beyond providing shade and its 
calming effects Wolf (2002, 2004), trees provide significant cost reduction to energy 
usage based on their relative location to buildings (Simpson, 2002). Trees, in general and 
specific trees particularly, well placed and clustered correctly; can have significant 
positive effects on overall infrastructure, cost reductions for building retention ponds, and 
storm water management. Beyond acting as carbon sequesters and protecting the ozone, 
trees also function as water sumps, reducing the cost and impact of storm water. Simpson 
(2002, 1068) states “large scale effects, especially larger trees, as they manipulate wind, 
effects vapor pressure, and mainly affect air temperatures”. The latter are all typical 
values and benefits from trees on urban lots. In conjunction with roof designs and as 
previously indicated tree placement,  direct positive effects on energy loss, smog, heat 
gain and loss, cost of electricity, and overall benefits to micro environments have all been 
empirically proven.  
 
2.3.1 Commercial Uses 
Commercial and retail spaces are another area of the value of the urban forest. 
Trees in the built\unbuilt environment provide enhanced customers’ experiences, 
including providing higher satisfaction when shopping (Wolf 2003). Wolf’s study further 
indicates that consumers were willing to travel further, visit longer, more often, and pay 
more for parking, when the surroundings supported trees and landscaping. Another study 
by Wolf (2004) dispels the notion that clear-cutting trees and natural landscapes to 
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provide unabated views of walking and driving pedestrians is economically wise. 
Business owners indicated Wolf  (2004) objected to trees due to the potential additional 
cost of pruning and cleaning up leaves. Overall, trees provide a positive view for 
consumers and even influence cognitive behavior in how they feel when they visit certain 
sceneries created by landscapes. Both business and policy makers can use the 
understanding of the effect on users by the presence of trees. This information will 
improve knowledge and awareness and is useful in establishing guidelines for placement 
and protection of trees.   
The capitalist mode of operation notwithstanding the presence of planning, 
zoning, subdivision ordinances, and a variety of other legislations, generally does not 
measures the negative impact of business, as a whole, upon the natural environment. 
Businesses and commercial enterprises are the largest consumer of natural resources and 
open space degradation. Within the urban environment, the entrepreneurial force, which 
seeks value within the urban community, drives what happens with the natural (Logan & 
Molotch, 1987). As such and as per growth machine and elitist theorists, the natural 
environment itself will take second or some lower level of importance after the values 
important to elitist and growth machine theorists  (Harding, 1995). Those values will 
include prime space to locate enterprises, maximizing transportation routes, and 
providing easy connections.  
Tree patches, natural flora, and fauna are not crucial elements in respect to land 
values and space for commercial enterprise. In order for the urban forest to have a 
different stand it is necessary to tie its placement, if not value, to the corporate bottom 
line (Beheiry, Chong, & Haas, 2006). The recent trends towards green applications in the 
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design of roofs and parking lots two sources of very negative effects on the urban 
environment, are only relevant in accordance with the use and potential value. As such, 
environmental benefits must provide positive values. According to elitist and growth 
machine theorist, it is unlikely that we will see large-scale implementation of measures 
that support substantial urban tree cover unless cool techniques drive values in a positive 
direction or subsidies to offset incurred cost. 
As per Beheiry, Chong, & Haas (2006) commercial enterprise will pay closer 
attention to issues of sustainability and, more specifically, the urban forest if and when 
the relationship is tied to the corporate bottom line and losses are demonstrated when 
they do not. The notion of connecting the corporate urban responsibility to rates of return 
Dias-Sardina & Reijnders (2001) and Dias-Sardina, Reijnders, & Antunes (2002), 
promote linking performance evaluation with the strategic environmental goals of 
organizations. The consideration hinges on organizations including pollution prevention, 
eco-efficiency, eco-innovation, eco-ethics, and sustainability in the corporate strategies. 
Connecting corporate responsibility in respect to urban sustainability, the urban forest, 
and specifically the urban tree cover is one of the measures identified by Epstien & Roy 
(2003). When an organization moves towards meeting the tree cover standard, identified 
by the American Forest of 15% for business uses, such should be rewarded and the 
reverse should occur when those goals are not met or sought after.    
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2.3.2 Residential Uses 
 Each tree in the urban forest has a dollar value and an overall intrinsic value to 
urban dwellers. Another key area is the various cost savings to the public acquired from 
the overall urban forest and vegetation cover.  
 The economic impact of the urban forest is a sufficient basis to secure its position 
in the urban landscape. Several researchers (Simpson, 2002; Heynen, 2006; Tyrvainen & 
Miettinen, 2000; Wolf, 2005) all demonstrate the positive, economic value of trees to 
households and businesses. The inclusion of a large tree for each home could save the 
city of Austin in excess of six million dollars, from deferred cost by providing electricity 
and storm management Macdonald (1996). Also pointed is the great gains that are 
possible when private landowners expand upon the urban forest (1996). Tyrvainen & 
Miettinen (2000) asserted the value of the urban forest is part of environmental impact 
assessments, in a monetary way, depicting the potential value of trees to housing and the 
overall ancillary benefits to the locality. By utilizing contingent valuation and hedonic 
pricing methodologies, the results indicates that residents paid more for homes within the 
proximity and having a view of trees. This research did not test for trees within yards as a 
variable affecting house price, but Wolf (2007) asserts this claim.  
 Leafy trees within proximity of homes shows lower utility cost for those residents 
according to findings by Jensen, Boulton, & Harper (2003), from a community that 
regulated tree planting and removal by ordinance. Although the findings indicated the 
mean savings per resident with leaf cover was $30.00 per cooling season, the multiple 
positive effects extend to the overall environment. The production of less energy also 
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translates in macro environmental savings. Maybe a systematic representation of the 
urban forest as a definable and measurable land use with ascribed value will improve the 
protections, enhancement, and maintenance of urban forest spaces.  
2.4 Controls 
The basis for planning and land use controls in America has its roots in the small 
colonial town plan in accordance with European styles (So, Stollman, Beal, & Arnold, 
1979). Generally, the colonial village centered on a simple pattern of streets, residences, a 
church or churches, open space, and government buildings. The commercial use spaces 
were non-existent, because most businesses operated out of the proprietor’s home.   
Soon after the Revolutionary War, speculation led land planning in America, and 
dispersion from the colonial town was a sign of victory in the Revolutionary War. Land 
use change took on a land grab mindset with minimal controls. Using the grid survey 
system, major centers such as Chicago and New York, were purveyors of massive 
speculation and growth as noted by Cronon (1991) and Makeilski (1966) respectively. 
Amidst the speculators, planning and its principals still took hold from 
commissions established by various city governments to come up with city plans. One 
key turning point was the designation of Chicago to host the world's fair, officially named 
World’s Columbian Exposition, which opened in 1893 (Cronon, 1991). Participants in 
the development of 'The White City', set the groundwork for a planning body politic. 
Soon after the Colombian Exposition, Ebenezer Howard, a pillar of planning, published 
Tomorrow: A Peaceful Path to Real Reform that depicted the self-sufficient Garden City 
and much of Howard’s social thinking that framed his view of city development and 
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planning (Hall, 1988). The contemporary view of the Garden City embodies a boundary 
of green space separating human concentrations. In the context of this dissertation, the 
green space and urban forest represents part of the urban fabric that intermingles with all 
other uses. Both factors have the potential to influences our quality of life, and the overall 
sustainability of our communities. The approach in this dissertation looks at the multi-
sector relationships and varied influences, which aligns with the broad views of Howard 
and not simply arrangements of uses and green space (Hall, 1988).  
Moving beyond the Chicago Exposition, the planning field saw several key 
activities that laid the groundwork for planning, as we know it today. One such item was 
the landmark case of Euclid v. Ambler (1926), which set the foundation for the legal 
basis for zoning and much of planning case law to come. From that point forward, the 
stage was set for local municipalities to legislate private space. Such history allows the 
recognition that the possibility exist that the urban forest may take on a different standing 
in the scheme of planning and urban form beyond artifacts of aesthetic appeal, and be 
seen as a common good and value that may even have legal standing.     
As a land use tool, zoning is mostly concerned with the separation of uses and the 
intensity of the same. Ordinances typically depict setbacks, open space, and provide for 
density requirements. Some ordinances may have a landscape section depicting planting 
guidelines primarily for new construction or change of uses.  
  
35 
 
 
2.4.1 Zoning  
Zoning generally is one component that aligns with the planning profession and 
especially in the United States. As such, this foundational element will seem necessary in 
any discussion that wants to promote a different posture for an artifact as the urban forest. 
Given that zoning as developed was mostly concerned with uses and the placement of the 
same in relationship to other uses. This brief look at the history of zoning in the context 
of this dissertation is important. One holding of this work is that the urban forest and a 
tree specifically needs a different standing in the overall mix of built, unbuilt, and land 
use discourse. As such, understanding the foundation and some of the nuances of zoning 
will serve to balance recommendations and ideas towards improving the posture of the 
urban forest. Additionally, the theoretical foundation and basis of zoning provides a 
framework that lends itself to future change. Even when zoning, in and of itself, may not 
be the catalyst of that change, it may provide the direction for it.  
The initial intentions of New York zoning ordinance Makielski (1966) indicated, 
hinged on protectionism for a particular set of individuals that led to the eventual passing 
of a series of zoning legislations from 1916 up until a final passage of a citywide 
ordinance of 1954. The work rightfully shows the various power structures that came into 
play and still does in policy issues. The stakeholders then, are no different from those 
now. The political party and/or the power structure most often determines and controls 
the process towards change. Affiliations and power bases determine both the winners and 
losers. It is crucial for planners to understand the roles and rules of the game if at some 
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point, the values and position of the urban forest require an advocate to carry the mantel 
piece towards a change in thinking.  
Even with the special interest involved in the first zoning ordinance development, 
the initial members of the committees reach into a varied number of groups with many 
social interests in coming up with a plan. The planning commission and one of its key 
roles, even now, the capital improvement plan, and its birth, provide reflective 
satisfaction in an aspect of current planning. The foundation of zoning and planning 
embodied, not at the original ordinance but many years later, the need and value of 
comprehensive planning. From that point onward, the planning commission’s role as 
purveyor of the master plan became increasingly important and power of the local 
political machine made a significant difference in what happened and when. In the 
context of planning and the move towards zoning two theoretical frame works prevailed, 
the elite and the growth machine. The process towards zoning is important in respect to 
knowing how sectors relate and what influences action among the sectors. 
 Within various municipalities, planners had a pivotal role in community outcomes 
depending on the existing or the trending political environment. Planners often found 
themselves at odds with those trends and/or the type of municipal system they serve. The 
conflicts often dealt with planners operating as technocrats, environmentalists, and/or 
advocates of community values depending on the political or most influential aspects of 
the community. This dilemma placed planners’ influence many times at odds with the 
natural environment and many times had negative impacts on issues such as urban 
forestry and overall sustainability, Campbell (1996) describes it as the planners’ triangle 
of conflict goals and interest. The conflict although not an integral aspect of this 
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dissertation bears heavily on the outcomes and heightens the need to understand the 
multi-sector relationships and how the various sectors relate to issues of the urban forest 
and overall sustainability.  
 The role of planners amidst the varied stakeholders in the final major formulation 
of zoning in New York saw many power brokers; nongovernmental groups, special 
interest and ideological groups, converging in support and opposition at the same time to 
finally see the passage of a 1960 major comprehensive zoning revision (Makielski, 1966). 
Included in that group were public administrators who saw the role of planning not as a 
separate science but an important function within administrative control and policy 
determinants which helped pave a way towards planning theory and identity (Gulick, 
2004).  
 The socio-political maneuvers and how stakeholders related to each became 
commonplace and was identified as ‘rules of the game’ Makielski (1996, 131). Another 
sub-sector of interest could fall within the category of those with economic interest, the 
business associations, realtors, and building groups. The pressures and influence of the 
latter groups are evident within the City of Houston and the overall approach to planning 
and zoning as a policy direction. Another group, the homeowner associations, who 
represents about 60% of property owners in Houston, had the least amount of resources 
in staking claim in the zoning issues. As such, an entire sphere of planning, the advocacy 
functions, as a matter of policy, could have filled the gap and provide services that 
allowed greater meaningful participation in the conversation.   
 In the final analysis, the zoning process of New York from its inception in the 
early 1900’s to its final passage and clearly institutionalization within New York was one 
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of politics in general. Zoning as a policy for change, from its inception, brought out 
resistance and opposition from all sides and as such, the process and structure over time 
became as significant as the changes proposed and implemented (Mikielski, 1996). 
Clearly, the political nature of planning, and planners, are intermingled in the New York 
zoning schema as they balance the interest of political systems, community needs, and 
stakeholder expectations. The significance of the zoning efforts in New York is the 
amount of time and effort necessary to invoke change. In respect to the issues of the 
urban forest, it may require several iterations for all sectors to come together on essential 
policy directives critical to the health and welfare of the public at large.  
A similar interpretation of the establishment of zoning as a social theory is 
explained by the driving force of various norms and cultural rules all aligned to some 
space value. According to Makielski (1996), ecological factors drive civil society to align 
and utilize land, and thereby using space to meet various needs. This type of land 
assemblage and categorization approach to ecology fosters traditional materialism, which 
is rooted in the view of planning emanating from the University of Chicago. Darwinist 
thought and an approach to land use ascribes Logan & Molotch (1984) and Cronon 
(1991), where the stronger outbids, out positions, gets more than the weaker, and 
generally decides on what does or does not occur.  
Another approach to land use Willhelm (1962) is neoclassical materialism, 
whereby man adapts to space at the lowest possible cost to do so. In this approach, the 
focal point deals with the physical and not the relational issues of space. In both 
approaches, Logan & Molotch (1984) and Willhelm (1962), the thinking uses the field as 
subject and predicate; what it is and what it is doing. The latter and former views of space 
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and values does not take into consideration other spatial artifacts or extrinsic space values 
such as the urban tree cover, not identified as a factor in either view of land use and land 
assemblage.  
Regarding the roots of allocating certain spaces to certain activities Willheim 
(1962), indicated that an ecological view existed that placed significance on cultural 
spaces and activities, which by their mere operation, created space and values. The two 
elements, space and value, are in constant traction, overt or covert, throughout a zoning 
matter. The counter positions take into account economic potential, societal welfare, and 
protective values. By interpreting the sectors’ knowledge, awareness, and values, the 
urban forest as an artifact can take a stand; based on space and value, currently measured 
by its canopy cover and economic values (Moll & Kollin, 1996). 
The theories of zoning and its spatial connections rest on state enabling legislation 
and the concept of comprehensive planning. Within the latter context, a possible vehicle 
for the legislative reach for urban tree cover as a managed and implementable area of 
land use, categorization may exist. Texas case law supports the notion of using legislation 
within the city space as a matter of a public good via the comprehensive plan framework 
(McCoy, 1989).  
 
2.4.2 Subdivision Regulations 
Within the controls available for municipalities, the subdivision regulation offers 
the opportunity to set standards and provide guidance to developers of urban space in all 
use categories. It has been shown that local officials and household stakeholders have the 
opportunity to interject positive and/or negative influence on new development  
40 
 
 
 via direct advocacy during the process or at the voting booth (McLaughlin, 2005; Staley, 
2001).  
Yearwood (1971) suggested a more direct approach and pointed out that 
subdivision controls have been highly underutilized as an instrument to manage land 
development. Yearwood also indicated that subdivision control might be a better means 
for orderly development, compared to zoning, in that it manages the land more directly. 
In making the case, the author looks at key aspects of land control and powers of local 
government. Included are comprehensive plans, fiscal powers, eminent domain, police 
powers, and various land use controls including both zoning and subdivision regulations. 
According to Yearwood, zoning has most often focused on the right of use by the 
individual and not on the land itself. The view then, seems to indicate that subdivision 
regulations manages the asset itself, while zoning often considers the potential and 
thereby such may or may not remain consistent. The author offers an extensive definition 
for planning which presupposes and sheds light on the contention and value of 
subdivision regulation.  
Generally, subdivision regulations include the set of standards that direct the 
result that resembles the aspirations of the community and not the other way around. The 
regulations can use performance bonding to ensure the right outcome. Subdivision 
regulations can also enhance the adequate dedication of streets, utility source, park space, 
school grounds, and other natural amenities for an orderly and livable community. An 
element of the text, which shines through, is the possibility of using subdivision 
regulations to curb excessive growth and expansion into unbuilt areas.  
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The use of subdivision regulations for a city like Houston, without a zoning 
ordinance, may prove critical if the regulations are based on the notion of ‘solis populi 
supreme est lex’ which should be central in all policy (the welfare of the people is the 
highest law). In such a case if the value of the urban forest is shown as a public good, the 
subdivision regulation then becomes an instrument of change and protection of those 
natural values. However, if subdivision regulations are only a recording tool for the 
expansive desires of developers, the needs of the people will only be partially met while 
the entire motive will center on profit.  
 
2.4.3 Deed Restrictions 
As an instrument in land transfer, deed restrictions that run with the land are 
difficult to uphold given that it is a private form of land use control without legislative 
force Fambrough (2000). The fabric of entire developments often hinge on the written 
restrictions which are mandated at the property owner level with the only enforcement 
being the civil filings. Particularly, in a city such as Houston where deed restrictions are 
part of the urban spatial specificity (Soja, 2006), it may be a viable tool for social land 
use change. The driving upholder of deed restrictions is the homeowner associations 
(HOAs).  A private consortium that collects HOA data in Harris County reported that 834 
homeowner associations exist within the city of Houston as of 2007, with the actual 
number in Harris County unknown. The same report indicates 39% of residents in 
Houston live within a HOA represented community.  
Deed restrictions can range from height of grass, to design standards for additions, 
painting guidelines, overall property maintenance, landscaping, use restrictions, and can 
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possibly reach into the type and amount of tree coverage. According to McCoy, personal 
conversation (February 8, 2011) subdivisions deed restrictions may prove a viable land 
management schema to include emergency management and an environmental 
sustainability component. With this regard, an urban forest tree density and placement 
component is feasible.  
Deed restrictions have been effective at times, and at other times runs into 
problems with enforcement, due process, and equal protection issues, the landmark case 
Shelly v. Kraemer (1947) precluded the use of deed restrictions for racial land use 
controls. McCoy (1989) points out those deed restrictions may serve communities with 
better financial resources in opposition to lower income places with the same type of 
restrictions. HOAs and their use of deed restrictions in the Harris County are sufficiently 
contentious, that in 2004, the state legislature enacted Section 204 of the Texas Property 
Code to provide guidance within subdivisions Fambrough (2005).  
From a planning prospective and in theory, deed restrictions will seem to find an 
advocate in the profession because of its focus on the household level and potentially 
empowering person at the neighborhood scale. In order to meet its goal of the protection 
of mostly the residential character of neighborhoods, deed restrictions, and those 
communities that have them must consistently uphold the requirements or risk their 
validity at the civil court level due to active neglect. However, it can be said that deed 
restrictions exceeds its legal mandate and the enforcement clause within the City of 
Houston code can be seen as outside its municipal scope in upholding private mandates 
McCoy (1989).  
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Of course, when the goal of deed restrictions matches those in the law (federal, 
state, or local), the restrictions are stronger. Conversely, when such restrictions are in 
violation of existing laws, as was the case with many of the civil right laws, the entire 
restriction is at risk for nullification. It is suspect that in Houston, the city can enforce any 
aspect of deed restrictions under the guise of neighborhood protection, especially when 
the restrictions basis lack any concept of a general plan that allowed the participation of 
those affected. Given the complexity of our current environment, deed restrictions may 
be a tool that planning advocates can utilize from a positive standpoint in revamping one 
community at a time. Specific to this research area, deed restricted communities may 
provide the impetus for an urban tree cover change in respect to its expansion, placement, 
and maintenance. Such an approach will lack the force of law that comes with public 
legislation but may prove viable as spaces with social values that individual communities 
may support.  
 
2.4.4 Landscape Urban Forestry Ordinances 
According to Texas Forest Service, the greatest threat to the urban forest is the 
land development process (Nowak, et al. 2005) which in Houston and in conjunction with 
natural mortality, could cost about 28 million trees annually. A means of curbing that 
change may require public policies and civil ordinances that provide directions, 
protection, enhancement, and management controls for the urban forest resource.    
The history of tree ordinances in America dates back to William Penn’s plan for 
Philadelphia to be a “green country towne” (Hotchkin, n.d.; Philadelphia Code, 2011). A 
brief history of other tree ordinances are reported by Zhang et al. (2009), ranging from 
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the latter to ordinances in Michigan 1807, Mississippi 1821, Massachusetts 1890, 
Washington DC 1892; with all ordinances centered on societal nuances and social issues 
of the time. The founding of the Arbor Day Foundation in 1972 began the growth of the 
now largest non-profit organization with  a cus on trees and the formation of Tree City 
USA, which currently have over 3400 member cities all having a tree ordiance, which is 
a membership requirement.  
The 1960’s ushered in the modern environmental movement in the United States 
during a time of much civil unrest, with an unpopular war at its height and national 
concerns of civil rights, all worked towards the broad acceptance of Rachel Carson’s 
publication Silent Spring, which solidified the movement. Carson’s work challenged all 
sectors to take stock of the impact we were having on the environment due to our 
choices, actions, and non-actions on the overall health of the public. Soon after the debut 
of Silent Spring, several environmental cornerstones followed. The National 
Environmental Protection Act of 1969 and the Clean Air and Clean Water Acts of the 
early 1970’s, were all part of an environmental consciousness at various levels of society. 
Several social actions converged towards the movement for a healthier environment 
during the 1960’s and 1970’s. The latter is important towards a possible paradigm shift in 
our thinking in respect to urban tree canopy, the urban forest, and sustainability in 
general. Several circumstances are in place and have been playing out over the previous 
decade including, unpopular wars, global energy concerns, economic crisis, concerns of 
global warming, and a major shift in how information is communicated, may all prove  as 
the collective catalyst for a new movement.   
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The benefits of a green environment has remained the same, only now 
communities are taking stock of the resources that so often were almost depleted, and in 
many cases are still being threatened. Even with the social awareness of the benefits of 
the urban forest, from its public health benefits to communities and children’s wellbeing, 
pollution control, and aesthetic values, all well documented by several authors (Wolf, 
2005; Wells, 2000; Scott, Simpson, & McPherson, 1993; McPherson 1999; Wolf, 2007; 
Canton, Corteges, & Rosa, 2003; Papparelli et al. 2003). The above studies lay claim to 
the value of urban trees and urban tree canopy and as such, a general willingness should 
be evident that supports the urban forest but causal observation often demonstrates quite 
the opposite.   
The studies have primarily considered the public and non-profit influence and 
proclivity towards social change and the for-profit groups as a benefactor or primary 
agent of negative impacts. Not fully understood, is the recognition of the values of the 
urban forest ability to drive the policy direction based on indications of willingness at the 
household level. According to the theories of inclusionary and transitive planning 
principles, as espoused by researchers and planning academies such as (Healy, 2003; 
Young, 2000; Davidoff, 2003), the sensitivity towards change by the household must be 
understood in order to make any change implementable. This study sheds light on the 
role of the household in relationship to all sectors and their specific willingness and/or 
receptiveness to positive change.   
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2.5 Responsibility and Action 
The facts concerning the urban forest should drive policy in securing an urban 
environment that is sustainable or moves towards sustainability (Aidt & Dutta, 2004). 
Shade trees, cool roofs, and better pavement design can reduce smog; improve overall air 
quality, save dollars in energy usage for air conditioning units, and a host of indirect 
public and private health and cost benefits. The savings and benefits from trees are 
immediate, based on placement and orientation to buildings, but roadside trees have a 
tremendous cost saving in reducing the smog effects, reduction of pollution, and overall 
cooling. Of course with the benefits of tree placement, the possibility for negative 
consequences are also very apparent especially from falling trees due to age or condition 
of tree, and impact of falling trees during weather events (Zhang, et al). According to 
(Akbari, Pomerantz, & Taha, 2001), an urban tree-planting program provides both direct 
and indirect benefits to the implementer and the community/region at large. The 
researchers simulated a variety of programs including cool roofs, cool pavement, and 
urban tree planting in cities with over 100,000 populations nationally. The results of the 
study depicted massive benefit both direct and indirect with an accumulative value of 
four billion per year in the short term and then ten billion after recouping the investment 
cost for the long term (Akbari, Pomerantz, & Taha, 2001).   
Other researchers including (Macdonald, 1996; Moll & Kollin, 1996) quantified 
the public savings in the millions due to various tree planting and placement programs in 
Austin, Milwaukee, Atlanta, Dade county, and Fort Lauderdale. Additionally, Fletcher, 
(1995) and Wolf,  (2003) both reported the potential for the utilization of public spaces 
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along right-of-ways adding to the sequestration value, lowering the cost of highway 
maintenance, and having a positive impact on driving aesthetics.   
Even the dollar values previously discussed does not represent the paramount of 
savings or values possible, because the potential effect of the household sector in an 
organize tree planting effort is not fully harnessed. If membership in Tree City USA is 
indicative of the acknowledged values of the urban forest, the membership from Harris 
County does not demonstrate the inclination of the fifty-four municipalities of which only 
three are members. Of 24,670 possible membership opportunities, nationwide 3400 
municipalities are currently members (US Census 2010). This study considered all 
institutional sectors, but places emphasis on how the household sector operates in the 
context of the urban forest and issues of sustainability in general. Giving consideration 
that half of all land use in cities Moll & Kollin (1996) is residential, acquiring data based 
on the random survey of Harris County residents can be advantageous. This study will 
provide information that focuses on the household and how issues of knowledge, 
awareness, and actionable change may determine means and ways to expand the position 
of the urban forest within the schema of developed and developing urban spaces.  
 
2.5.1 Urban Forest Benefits and Detriments 
A dwindled urban forest will reduce the ability of trees to perform as 
“multitaskers, cleaning the air while they cool the city’ (McPherson 2005, 40). In respect 
to reducing existing forest space within cities, Herzele (2006) warns that zoning 
regulations that simply divide existing natural spaces into categories may have long-
range negative consequences. The same is true for a places within cities without zoning 
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that rely on ordinances that do not take into consideration the value of trees upon the land 
before and after development. 
Overall, according to McPherson (2005), using Chicago data 50.8 million trees 
removed volatile pollutants at an environmental benefit of $9.2 million. In Sacramento, 
the study established the benefit per tree to the city at $100, while the cost to maintain 
ranged from $10 to $40 (McPherson, 2005). Protection of the urban forest will also incur 
cost for its management and enhancement. In the area of urban forest and public health 
issues Moll & Kollin (1996)  points out the importance of urban trees in reducing the 
negative effects of carbon monoxide, while Ward (2004) presents a one-page essay 
detailing fourteen specific threats to the urban forest. Urban forest values in respect to 
energy and conservation are measured by (Jensen, Boulton & Harper, 2003; Hemphill; 
1994; McPherson, 1993, 1996, & 2007; Simpson, 2002). While Lohr, Pearson-Mims, 
Tarnai & Dillman (2004) in a nationwide study indicated, trees first benefit as cooling 
(internal & external environments) agents and then their calming ability. According to 
several researchers, the quality of life value of the urban forest and aesthetics are crucial 
to the overall community (Hammitt, 2000; Wolf 2003; Hansen, & Oustrup, 2004). Trees, 
standing alone and in clusters, their foliage, and ground cover, provide root systems and 
filtration systems that protect watersheds from direct pollutants emanating from various 
surface point sources (Matteo, Randhir, & Bloniarz, 2006). 
 The research of Lohr, Pearson-Mims, Tarnai, & Dillman (2004) and Hwang, Kim, 
& Jeng (2000) holds that households recognize the positive values of the urban forest at 
the regional and neighborhood scales respectively. The research of Lohr et al (2000) 
demonstrates the positive outlook of urban dwellers, but does not indicate what mobilizes 
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the same user to actionable positive change. Additionally, determinants and values that 
promote connections and interrelationships between the sectors are not addressed by any 
of the studies.   
 According to Hwang et al. (2004), three behaviors are indicative of household 
choice; cognitive-elements that trigger reactions, affective-elements require actions, and 
situational-elements based on environmental stimulus. The behavior precipitates some 
level of action. Although Hwang identifies actionable responses by individuals and/or 
households, the influence of the other sectors and the willingness of the household to act 
or not act based on those influences are not considered. Knowing how the sectors 
intersect and what may drive cooperative change is important for the overall body of 
knowledge in the sustainability urban forestry mix. 
2.6 Sectors and the Urban Forest 
The institutional sectors within civil society as they relate to the issue of urban 
forestry, the theoretical underpinnings of the field must come to bear in order to make 
sense of the direct, indirect, mutual, and opposing relationships. The roots of planning 
have always acknowledged the institutional sectors at some level of interaction. Early 
traditions, before the turn of the eighteenth century, both in Europe and the U.S., saw 
planning operate in a predetermined basis in the development of monarchial villages in 
Europe and gridiron development in the U.S. respectively. Other major planning efforts 
took place, led by expanding transportation systems of water and rail. Planning continued 
development took place with the demand for improvements to human health, sanitary 
living conditions, and some sense of order of place (So, Stollman, Beal, & Arnold, 1979).  
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The historical roots of planning theory Fishman (2003) are predominated by the 
likes of Ebenezer Howard, Frank Lloyd Wright, and Le Corbusier. The so-called early 
leaders had a distinct approach to cities, but each made an imprint into the consciousness 
of planning (Fishman, 2003). Each set a formation of planning theory that involved 
people, spaces, their alignment with each other and with nature, and the type of social 
order necessary to keep such spaces operational. Even though they were many times 
diametrically opposed in thinking, they provided holistic views of how cities could 
function (Hall, 1988). As the early planning theorist moved into the turn of the century, 
the face of planning came to the forefront. As previously indicated, the World’s 
Columbian Expedition demonstrated a utopian planning framework and introduced two 
additional monuments of planning, Daniel Burnham and Frederick Law Olmsted, both of 
whom served in leadership for the World’s Fair, Cronon (1991). The exposition placed 
America and American planning on the world stage.   
 The significance of planning as a theory, gathered momentum during the New 
Deal Era which saw the emergence of the National Resource Planning Board, the 
Resettlement Administration, and the Tennessee River Authority, (So, Stollman, Beal, & 
Arnold, 1979). The New Deal and the vision of Daniel Burnham coincided where both 
promoted a revitalized vision with planning at its core, which solidified the rational 
planning model. So, the basic theoretical underpinnings of planning rest with the 
McMillan Committee to the first program in City Planning offered at Harvard University 
(So, Stollman, Beal, & Arnold, 1979). For the next sixty years, planning saw a verity of 
ebbs, and flows including major legal precedents, directing the rights of communities to 
zone and implement a comprehensive plan.  
51 
 
 
Planning as a whole was very prescriptive and technically oriented. Planners’ 
primary concern, land use, stood apart from other issues and appropriately represented 
the interest of the client, which typically were the municipalities. Planners were primarily 
technocrats that focused on land use and not the extrinsic values of the community and 
this posture held true for most planners before 1970's and for some planners to date.  
Planners were missing the significant details of the community life and issues that 
were pertinent to daily lives as Jacobs (1961, 9) indicate what might be called street talk, 
“buoyancy, friendliness, and good health”, were the details that planners were missing. 
Jacobs began the questioning of planning as a static profession only concerned with the 
built environment and missing the heart of the city, the people, and their place. 
Planning’s new direction according to Friedman (1993) had to get away from the 
Euclidian mold, with its roots in engineering, and take on a style that connected 
knowledge with the public’s interest as a controlling factor (1993). The rational basis of 
planning observed in the concepts of comprehensive planning, formulated from the legal 
framework of the standard enabling legislations that came about from the landmark case 
Euclid versus Ambler (So, Stollman, Arnold, & Beall, 1979). The planning form within 
the comprehensive planning model is normative and rational, a model that has been under 
constant pressure to change due to its perceived rigidity. Friedman (1993), also points out 
that planning needs a less prescriptive and more inclusive approach that focuses on the 
lower scales of the region, the neighborhood, and is receptive to social learning and 
multi-sector communication. 
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2.6.1 The New Urban Environment 
The urban environment and the way the public participated saw dramatic change 
from the 1960’s and continues today. The sixties saw massive public unrest and a 
resurgence of the public’s push in areas of civil rights, freedom of speech, due process, 
and urban renewal projects. Entering the 1970’s the public’s voice spoke loudly in 
respect to the environment. Generally, the times provided planners within the public, 
nonprofit, and market sectors great opportunities to grasp the new direction and take on 
the positions of experts and as advocates for the public and, at other times, special 
interest.   
Practicing planners did not initiate the change in thinking that required some 
restructuring of the urban environment. Academics, both in public policy and planning, 
were discussing a new dimension that required the recognition of the public as a viable 
participant in decision-making, especially in areas that directly affected them and the 
communities in which they live (Friedman 1993). Using a communicative approach to 
planning, whereby planned actions that affected or could affect the masses, required 
involving those persons in the process. Communicative actions considers the process as 
equally important as the plans themselves, an emergence from the ideas of Habermas 
(1984/1981), and as Neimi (2005) points out, a necessary aspect of the strategic process.  
In Habermas’s view, the public as a whole must have the ability to participate in a 
reciprocal way in areas in which they are affected (1984/1981). The participation of the 
public will demonstrate the highest level of public freedom that permits the participant to 
address issues from their own worldview and having the opportunity to challenge the 
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inputs as varying or different perspectives. The mandates for public participation in 
environmental impact statements, criteria for participation in federal urban renewal 
grants, and the new freedoms spurred by the civil rights laws did set the stage for 
planning professionals to interject the values of the field in urban restructuring. The 
participatory approach to planning is clarified and expressed by democratic societies and 
suppose to provide a semblance of social justice and some level of equal outcomes 
(Judge, 1998; Young, 2000). In order to realize the full potential of any democratic 
process Young (2000) argues further, civil society must come to grips with two opposing 
realities, aggregate and deliberative, which rest on the notion that most democracies 
operate and function on the trappings and not the meat of true democracy. Much of recent 
planning theory promotes deep democracy that recognizes the values of the household 
sector, and every other sector as instrumental in planning processes and decisions 
(Krumholz, 1999).  
This research hinges on the theoretical possibilities in planning that lends itself to 
methods that are slightly outside the rational quantitative model and may require 
approaches that consider public perception and values, not tied to capitalistic outcome 
scenarios, but focuses on achieving means and ways that lead to spatially inclusive 
sustainability measures. The approach recognized the value of the society as a benefactor 
that can influence change via a regime that acknowledges the autonomy of the individual, 
while recognizing the need of the state. Such is the case pointed out by Castree (1999) 
and Peet (1975 & 1979), in order to counter unjust aspirations upon civil society; this 
includes the negative impact upon the natural environment due to capitalist economies. 
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The recognition that planners did not hold the key to the one best way argued 
Lindblom (1959) provided the opportunity for other participants to present their take on 
situations. The technocrat and the city plans that adhered to a rigid structure gave way to 
open concepts that saw the development of ‘New Towns’, in opposition to existing 
structures that were not necessary designed for the users themselves; such as Irvine in 
California, Columbia in Maryland and to some degree the Woodlands in Texas (Forsyth 
2002). These towns were not prescriptive but were market oriented, as a response to 
existing community needs. The developments were not Euclidian, but followed an 
environmentally sound design that kept tuned to the human scale.   
As the governmental objectives identified aspects of public participation, 
Davidoff (2003) promoted planners as advocates for the communities they serve. As 
advocates, planners were to strive to release the value of the public stakeholder as a 
reflective thinker that had views and consideration on how best to empower and serve 
their communities. This advocacy in planning led to citizens as community stakeholders 
vying directly for government grants under the Community Development Block Grant 
programs; and as such, much of the funding originated at the grass root level. The various 
public operators, including planners, led many communities in competitive grant 
submissions in the previous three decades acquiring millions in dollars for community 
projects from New York to Dallas. The aspect of planners as direct participants and at 
times promoter of neighborhood values, opened doors for greater involvement as 
stakeholders in decision making that affected the lives of many. With the efforts of 
planners and the community as a whole recognizing a joint value system, knowing how 
the household and the other sectors view issues of sustainability, will lay the ground work 
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for meaningful improvement towards urban forestry and sustainability measures for 
communities. This was also designed to introduce greater equity among and between 
neighborhoods, introducing the ability of individuals to be advocates with knowledge and 
understanding of the interplay been the various sectors. 
2.7 Collaboration and the Multi-Sector Approaches   
The multi-sector approach to planning, as in public administration, did herald the 
values of collaboration as a necessary instrument for positive change; to do so, planners 
must provide means and ways to balance politics and power. The notion lends itself to the 
issues promoted by (Habermas, 1981/1984) argument that the citizen operating in a 
sphere that not only seeks its own interest, but that of the community. The initiatives 
legitimize the planner’s role as representative for the public and many times mandated by 
legislative directives. To some degree, the expectations of federal agencies legitimized 
the planner’s move from the engineering technocrat to reflective thinker initiating and 
instigating the values of the community within the framework of the municipality and 
federal mandates. The collaborative model promoted by Harris (2002) saw planners 
operate in spheres of influence promoting and working with various groups; in order to, 
bring to bear consolidated housing plans that involved various governmental bodies, 
housing authorities, housing activists, the private sector developers, and the members of 
the community. These groups demonstrated the formation of political communities 
organizing to promote the health, welfare, and overall quality of life improvements 
(Harris, 2002; Healy 2003).   
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The 1960’s and 1970’s provide planners the opportunity to promote or; at least 
put forward an alternative view as an advocate for the community (So, Stollman, Arnold, 
Beall, 1979). The community values as presented took greater precedent than the will of 
the city, planners were able to balance the opposing views based on the overall theme of 
‘we the people’ promulgated by various governmental funding activities. The operation 
of planners also took less than inclusive approaches in respect to the emphasis on 
economic development activities that promoted growth and development at any cost 
(Khrumholz, 1999; Hall 1990). In many of those instances, planners served as the conduit 
in making the deal work. Economic development meant planners’ key value included 
working the system mostly at the behest of major real estate interest, under the guise of 
more jobs; reduced crime and improving the overall community, which as a whole was 
rarely the case. Due to the planners influence, many downtowns saw a major influx of 
development dollars, which at times hastened the inner city community decay and urban 
gentrification (Freeman & Braconi, 2004). This knowledge is important in respect to the 
possibilities that exist in how we approach our urban communities, knowing the views 
and interrelationships between the sectors provides public operators and planners a 
deeper understanding and identifies various activities, which can lead to improved 
outcomes in respect to the urban forest and sustainability generally.  
 
2.7.1 Approaches 
The historical contexts of the communities’ planners serve often determine their 
key influences. Even though the literature and scholarly academic promotions were 
available to all, the underpinnings of the community relegated how much impact planners 
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actually had on restructuring the urban environment. In Houston Texas, the fourth largest 
city in the U.S. that operates without the benefit of a comprehensive land use plan or a 
zoning ordinance, placed planners at the whim of the political environment. Depending 
on those whims, their functionality often took the form of a rubber stamp technocrat, 
reviewing urban sprawl rather than reflexive thinkers in promoting or seeking out orderly 
growth and change. Under the direction of Mayor Lee Brown, Houston planners began 
somewhat of an advocacy role in neighborhood planning. The city established 88 super 
neighborhoods and provided a section of the planning staff to serve in an advocacy role 
to support and promote the values important to the specific areas. The charge of being an 
advocate for those communities, in respect to all issues viewed important to members of 
those communities, could include matters of urban forestry and sustainability. In respect 
to issues of the environment, the super neighborhood concept can readily reach members 
of all institutional sectors to collaborate on issues that may normally only take place at 
one sector or the other. 
 An early attempt at multi-sector responsiveness lies in the passage of the first 
national planning policy, the Coastal Zone Management Act of 1972 (CZMA) followed 
by the failed Land Use Policy and Planning Assistance Act also of 1972 (Babbitt, 2005). 
Although the full-scale national policy never came to fruition, the support of it came from 
Senator Jackson in the early 1970’s (Daly, 1996) details the intentions. Prior to the work 
of Senator Jackson, Babbitt (2005) espoused a planning effort that considers the science 
and not simply reacting to pressures. Such thinking requires planning that encourages 
participation from all stakeholders and focuses on being sustainable. It is unfortunate 
though, depending on the administration, the well-being of our nation’s natural capital 
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can revive or suffer; but if science and good planning are at its foundation, maybe better 
results can sustain over time. 
 While the emphasis for national planning primarily applied a rational approach, 
others like (Carley & Christies, 2008) has encouraged a perspective that did not rely on 
notions such as ‘the science speaks for itself’, ‘test results are irrefutable’, but encouraged  
local understanding which is characterized by the balance of science with social factors. 
The rational model holds:  
1. Human nature is essentially the same at all times and places. 
2. The intent and expectations of man are and is discoverable. 
3. The scientific methods can be applied to all social situation, politics, 
economics, and social behavior to improve man’s lot (Carley & Christies, 
2008). 
The rational has resisted the emerging paradigm of a holistic approach to nature, which 
accepts the idea that not everything is susceptible to scientific discovery and that local 
knowledge and histories are relevant in the maintenance of our environment. What the 
emerging thinking does that science does not, is the general incorporation of an ethical 
value system into our thinking and making choices with these values in conjunction with 
science Carley & Christie (2008). The depiction in Figure 5 shows the key trends that 
have global and local effects in a holistic spatial network. 
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Major underlying 
assumption 
 Redefinition of 
environment 
 Stakeholder equality 
 Action learning 
 Grounding in real 
problems 
  
Operational tactic    
 Enrollment of stakeholders 
 Problem reiteration 
 Interdisciplinary analysis 
 Institutional & 
Organizational development 
 Role of key individuals 
 Public Private sector 
linkages 
 NGO linkages 
Methods of working 
 Management as planning 
 Role of consensus 
 Facilitation and 
mediation procedures 
 Concept of nested 
networks 
 Generation of replicable 
learning 
 Paying for networking 
Figure 5. Elements of Action Network. Source Carley & Christie (2000, 177). 
  The vastness of environmental issues requires looking at normative 
organizational approaches differently. For example, to overcome the turbulence within 
the environmental framework may require systems theory approaches with added aspects 
including defining the environmental boundaries in terms of inputs, throughputs, outputs, 
and feedback. Concepts of organizational behavior are relevant to environmental 
management and problem mapping, which includes uncertainty, dependence on 
resources, inter-organizational networks, action network for collaboration in turbulence, 
conflict opportunity, and organizations view of learning within action networks (Carley 
& Christie 2000).   
 The key to the overall horizontal action network approach in response to 
environmental change require collaboration, cooperation, and a broader view of 
problems. Additionally, the community survey of this research provides a basis to expand 
the frame of reference to include ideas from the institutional sectors, the public, the 
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nonprofit, the business, and the household within the boundaries of critical urban 
sustainability problems. The multi-sector survey provides data to help address the issues 
of urban sustainability as it relates to the natural environment, and certainly the urban tree 
cover. The survey lends itself to every element of the action network, if not specifically 
in the broader framework.  
Hancock & Gibson (1996) asserted that human development must be the 
operational center of thinking in respect to the sustainability triple bottom line principle 
of environment, equity, and economy. In offering the distinction, Hancock and Gibson 
indicated that the triple bottom line with human development as its focus would include 
community conviviality, environmental viability, and economic prosperity. Although 
similar to the triple bottom line, its focus is the human aspect of sustainability. This 
approach requires holistic planning with a community focus. To make such an approach 
work, the governance component must be democratic and inclusionary demonstrating 
power with, rather than power over, civil society (Hancock & Gibson 1996). This 
dissertation makes use of the relationships between the institutional sectors based on the 
selected frame of reference from the community survey, and attempts to verify the value 
and the differences within the groups. The household sectors’ role in the overall 
sustainability mix based on the urban tree cover is of acute concern. In so doing, this 
study recognizes influence of choices and thinking based on frame of reference.  
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2.8 Spatial Relationships 
The urban forest is a use of land that intermingles amidst other uses and resources 
of a community including its highways, major arterials, public parks, and open spaces, 
notwithstanding which sectors controls and or owns those spaces. However, the urban 
forest itself does not have an equal, and at times an inconsequential, footing in the over-
all urban fabric and its diversity. As cities develop, various urban patterns form the 
landscape. Often these patterns, driven by commercial enterprise, transportation systems, 
and market economies all jockey for optimum operating locations. In these transactions, 
although the urban forest is part of the landscape, it is often not central, and generally 
only considered as an afterthought. As such, change is necessary given the recognition of 
our global connections from the micro to the macro (Alberti, 1999). The urban tree cover 
and the overall urban landscape are both part of the urban pattern and a measurable 
aspect of the overall environmental performance along some spatial scale.  
Urban patterns are discernible by four intertwined variables, which Alberti (1999) 
described as form, density, grain, and connectivity. Form relates to the level of 
centralization within the urban fabric, in the respect to the urban forest it will deal with 
density and location. Density relates to ratios of people or jobs, just as in the case of the 
urban forest may deal with the percent of urban tree cover in respect to various land uses. 
The grain element refers to land uses and possibly zoning categories when such applies. 
The connectivity refers to the movement and interconnection of all the facets of the urban 
structure. As highlighted, the urban forest and the urban tree cover are evident among all 
levels. Using Alberti’s (1999) conclusions, quantifies the sustainability measures of the 
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urban forest along those same structures depicting its role in a holistic manner within the 
urban community. The urban forest can then assume environmental performance 
measures that  correlate with the urban form; and in recognition that, urban geographic 
space is not only local, but has a regional and global scalar effect. The effect is based on 
values that may seem at the lot or neighborhood scales to actually have compounded 
external indirect values. The geo-spatial relationship connects with this research, which 
considers the spatial scales with the focus on the household as the micro scaling to the 
broader neighborhood, community, city, and region.   
 Several spatial methodologies assess and identify the urban forest and its 
resource. These include Geographic Information System (GIS) platforms that provide a 
variety of means and ways to monitor, measure, and predict the urban forest values. The 
techniques provide means to gather data at various levels and scales, and then project that 
information for visual presentations and/or decision making on one of several GIS 
platforms (Maguire, 2005). Landis (1995) demonstrated how GIS applications along with 
programmatic, political, and development initiatives can be modeled in such a way to 
allow all stakeholders to participate in the how and why of development and growth. The 
model incorporates the spatial and relational data analysis capabilities in conjunction with 
human knowledge as a tool for planning. In addition, Bradshaw & Muller (1998) 
described GIS modeling to predict land use change and conversely means of adopting 
land use policy to meet future growth patterns. An interesting allegory from Bradshaw & 
Muller (1998) is whether the same factors that attract urban growth into rural areas and 
the countryside with natural features can be a source for attracting urban gentrification 
into poorer urban neighborhoods with high urban tree cover percents.  
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The urban tree cover data utilized in this dissertation is the product of work from 
the Northwest Training Forest Facility, under the direction of Nowak and others. This 
work expanded to municipalities with over 100,000 populations, and some cities went 
further and extrapolated the data and findings to include all census places within the 
county of study. Hence, one basis for Harris County and its 52 municipalities served as 
an excellent research study area, since the secondary data was readily available and the 
county has benefited from several studies on urban forestry (Nowak, et al. 2005; HARC, 
2004). 
2.9 Sustainability and Urban Forestry 
The framing of a sustainable community definition begun with Rachel Carson in 
the 1970’s that forced the world to listen to the environmental carnage from humans. The 
global call from the World Commission on Environment and Development (WCED, 
1987) reiterated and even made it louder; we were destroying our environment and 
provided a base definition for sustainable development. The term stood on two principles 
meeting the needs of the present without compromising those of the future. Many 
variations and additions all lend to the understanding and expectations of sustainability, 
along that line (Endres & Radke, 1999), offered the notion that metrics of sustainability 
must consider both the forest and its’ biodiversity. In presenting their point, the author 
offers several key definitions and opposes some normative positions in the sustainability 
conversation when it comes to the forest. As such, Endres and Radke demonstrated a link 
between land development and biodiversity in the sustainability discussion (1999).  
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Some of the terms utilize: strong sustainability (conservation of natural wealth 
irrespective of manmade wealth); weak sustainability (transforming the depletion of 
natural wealth to capital value); critical natural wealth (maintain a positive level as such 
that otherwise will lead to unsustainable development). Endres & Radke (1999) merged 
the terms of the former two definitions and offered bounded weak sustainability (BWS). 
What the authors contend as different are their view of forested land and the stock of 
forest. Another of the key components is the idea that land owners use, management of 
forested land, or the stock of forest is not independent in that one land owner’s actions 
has direct impact on the overall forested land stock at some level. Such an argument 
provides the basis for public policy to reach into private land concerns as it pertains to 
trees. In that, a negative effect takes place when one landowner cuts or develops their 
land; in such a case the overall sustainability question pertains to all of society. The effect 
works in both directions, positive or negative. As such, the opportunity to incorporate 
effects and measures are significant. Such notions allow for consideration of the forest or 
forested components, the urban tree cover (UTC), at the micro scale to take on a 
different, more integrated standing between private lot owners. Another conclusion lends 
itself to the notion that the urban forest having standing, if taken as an entire component, 
when the connection of trees reaches beyond the property line. A further reach can 
include an urban tree protection zone beyond its boundaries when its value can be 
measured outside its specific lot boundary. 
Moving towards sustainable communities based on the urban forest will require 
protection of the existing green spaces using more than traditional landscape ordinances. 
Based on the trends towards an expanding urban community, the urban forest will need 
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more compact approaches and linkages with public spaces including roadways, reduced 
setbacks, or setbacks that are used for tree stands as means of expanding the size and 
consequently the value of the urban forest.  
The overall sustainability discussion hinges on some level of representativeness,  
and the ability to measure its basic premise of ecology, economics, and society. The 
elaboration Hueting & Reijnders (2004) is an offshoot of the protection of the forest and 
fisheries conversation of the early 1970’s. The continued growth of urban populations 
and with it, sprawl from the city’s center to the outer urban, not simply expanding the 
cities density but expanding the city boundaries, and to that the erosion of the natural 
environment and its benefits. Such urban growth requires a deeper understanding of the 
institutional sectors and their varied influences, connections and relationships in the 
determination of an urban forestry and sustainability actions that transcend all levels.  
2.10 Harris County Urban Forest  
 In Houston, the major Harris County city, the loss of urban forest approximates 
$56 million dollar annually and the plethora of environmental benefits with that loss 
(Nowak et al, 2005). Excessive and unconscionable development results in the major 
urban forest reductions. Urban developers often bulldoze all the natural vegetation, install 
infrastructure, build various residential and commercial structures, and then replace a 
semblance of vegetation and most often may not be native to Harris County. Ward (2004) 
identifies fourteen different threats including excessive hard surfaces, inadequate 
landscape management, run-off, non-native pest, and encroachment by non-native trees. 
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Given the innate definition of the urban forest, this implies as earlier stated people 
within the trees or trees within the spaces for people. Either approach creates a question 
of the potential to create large-scale urban forest within urban areas. According to the 
National Land Cover Data (NLCD) the most contiguous land mass within the urban area, 
is the special lands, which comprises streets and other public spaces including parks. 
Although the former discussion did not determine nor discuss benefits based on scale, 
there is a case for large-scale urban forest. First, a definition of large scale becomes 
necessary. Considering the Houston area, there are three large scale parks with two such 
parks within the I-610 loop. The Hermann Park and the Memorial Park are both large-
scale parks within the urban context. According to benefits and potential threats to the 
urban forest consideration for planned large-scale urban forest are highly desirable, but 
equally unlikely. Memorial Park is three times larger than the next largest, Hermann 
Park. Large-scale parks offer tremendous opportunities for residents of a highly 
populated urban center. The urban forest/parks offer a place to get away to and relax from 
normal stresses and everyday affairs. Large scale parks offer opportunities for users, and 
at the same time preserves expansive natural environs. Memorial Park, Hull (2000) may 
agree, provides both the romanticism of the forest within bounds of natural control. In 
addition, the large-scale urban forest meets the definition established by research in 
Denmark; Hansen-Moller & Oustrup (2004) found that users need a certain vastness of 
trees and tree presence, and at the same time not experience the fears of being alone 
within the traditional sense of a forest. One concern in parks such as Memorial is the 
potential overuse and attempts to create congenial human amenities and conditions, like 
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the removal of trees and tree stands, to create picnic and playing fields, which conversely 
weakens the overall structure.   
The challenge to policy makers is resisting requests to thin out areas, expand ball 
fields, or even sell off sections to developers. Large parks can be breeding grounds for 
change behavior and perception; they can serve as natural studios that encourage active 
participation in urban forestry at the micro level (Hwang, Kim, & Jeng, 2000). The space 
can serve to identify values for the natural and encourage behavior change towards social 
responsibility. Based on social learning, an individual that did not have positive attitudes 
towards the natural environment may make changes towards taking positive action in 
promoting ecological values. In general, the area that buffers the Central Business 
District (CBD) of Houston, encompassed by the I-610 freeways is urban lands according 
to the Houston Regional forest study (Nowak et al, 2005). The area benefits from large 
urban forested parks such as Memorial Park, in reducing air temperatures, removing 
pollutants from the air, and helping to meet the overall non-attainment requirements of  
the Houston metro area; these values are confirmed by Akbari, Pomerantz, Taha (2001). 
Another component to the larger parks are spaces for small mammals and birds that 
require more than small stands of trees. The bio-diversity potential for a large park in 
protecting the varied species that require more than tree stands is also very valuable.  
The regional value of the clean air effects of Houston’s overall forest system is 
$300 million, and Memorial Park adds a $21 million dollar annual benefit representing 
7% of the urban built forested area (Nowak, et al. 2005). Given the burgeoning 
population within Houston, getting additional parklands may have to come from varied 
park space dedication, for new projects both residential and commercial. The city will 
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need some type of land bank in order to get larger urban park sites, while at the same 
time encourage individual lot owners to increase their tree cover when feasible and to 
continue the public space, tree planting efforts. Figure 6 shows most city parks are less 
than 10 acres. Although large parks have several positive values, they may also serve to 
limit the utility of all urban dwellers due to location and perception of location.  
In order to transcend large urban forest park values to overall communities, the 
need to continue to educate and encourage small park development, residential tree 
planting, and roadside tree improvements are self-evident. Every measure improves upon 
sustainable urban communities. From the policy context, municipalities will need to 
reach into private lands to enhance and protect the urban forest Elmendorf, Cotrone, & 
Mullen (2003). In a 2000 Pennsylvania survey reported 81% of respondents supported 
the idea of private property tree ordinances. In Harris County, based on the Tree City 
USA requirements four cities: Houston, Highland Village, West University, and Piney 
Point were identified as having a tree ordinances, a tree maintenance budget, and at least 
one staff person to maintain their respective urban forest inventory.  
Given the documented values of trees, not only to the owners but the environment 
as a whole, municipalities may need to take the next step and provide economic 
incentives to land owners for increasing and expanding residential tree strands. 
According to Herzele (2006), communities can expand the urban forest by starting a 
discourse on the values and its standing in relationship to other important community 
goals; such a debate improves the value and the want for the resource.
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Figure 6. Parks in Harris County 
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An aspect of large urban forested parks is the potential for unequal access, 
especially for those with lower incomes, with transportation dependencies, elderly 
persons, and those that qualify under the American Disability Act 1977. In order to 
realize sustainable urban communities’ issues of equity, access, and equal outcomes are 
all important. Urban parks must ascertain that all persons, including the disabled, can 
access and equitably use the park spaces as Rogers (2005) pointed out that social 
sustainability requires social inclusion and engagement. According to Rogers, inspired 
engagement is universal and breaks down barriers to change. Maximizing community 
involvement and engagement with focused participation said Rogers, puts people first, 
recognizing the differences to overcome problems of inclusion. The implication here is 
the continued expansion and positive change to the urban forest requires participation, 
involvement, and acknowledgement of the community as a whole. Such a discourse will 
lay a solid foundation to community ownership and participation in the urban forest park 
development.  
The work of Li, Wang, Paulussen, & Liu (2005) defines an urban forest policy 
when challenged to come up with methodologies to improve and possibly expand the 
urban fabric within Beijing. One of their ideas includes the concept of green wedges and 
green corridors, as doors for neighborhood scale improvements (2005). From personal 
conversations with Ibitayo, March 18, 2010, green belts provide a major natural resource 
for storm water managements, aquifer filtration, and spaces that can enhance and 
maintain the urban forest biodiversity.  
Along the latter considerations, opportunities exist to expand the urban forest, 
creating corridors and tree stands from adjoining backyards, while intersections of four 
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and three properties can make small wedges. When residential corridors connect to public 
street open spaces, extended tree stands and tree clusters are possible. The incentive to 
the landowner can come in the form of tax rebates or property tax discounts for areas 
dedicated to urban reforestation and design improvements. The urban forest policy will 
need design elements that take into consideration building height and placement in order 
to maximize the solar value in balance with placement of trees based on those elements 
(Capeluto & Shaviv, 2001) & (Tombazis & Preuss, 2001).  
 Buildings of varying heights and design using both active and passive solar 
elements are possible when planned with the various elements of location and normal 
climatic conditions in mind. Another design element along the line of solar volume and 
solar radiance is to expand upon wind tunnels for climates that will benefit from air 
movement especially in the hot months and for circulation (Sharples & Bensalem, 2001). 
Maximizing the urban forest and incorporating ecology into the city said Newman (1996) 
envisions a compact city with maximized uses and high pedestrian traffic. Such is a city 
reminiscent of the Old Testament a city that is compact together (Psalms 122:3).  
2.11 Summary 
 The Houston sustainability action plan defines the present state and makes 
recommendations for the future outlined by the HARC (2004) in Cool Houston. In 
conjunction with Cool Houston, the Houston’s Regional Forest, Nowak et al. (2005) also 
expounds upon the current state and potential goals and changes towards a sustainable 
and healthy urban forest. The plan highlights inclusionary participation of public 
agencies, nonprofits, businesses, and communities in goal accomplishment, an element 
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promoted by studies from (Wolf, 2004, 2007; Heynen & Lindsey 2003). The prescriptive 
and descriptive aspects of the plan do not provide an evaluative analysis of the 
institutional sectors and their interrelationships. This gap of understanding is the area of 
concerns; values, and specific frame of reference allows a deeper understanding of the 
individual or entity required to implement change or to change. This study provides a 
degree of the institutional sectors predictive willingness to act, the differences based on 
issues of sustainability, and emphasizes the urban forest as an artifact of emerging 
significance. 
  The theoretical framework of this dissertation takes into consideration the work 
of Jurgen Habermas on communicative action, (in the context of civil society), all actors 
may assemble within one or many different lifeworlds (1981,1984; 1981,1987). 
However, their perceptions and values aligned with one lifeworld view more than the 
other. In this context, this dissertation, from the onset the survey instrument required 
respondents to take a position on their frame of reference. The dissertation then builds 
from the work of Dwyer, Nowak, Noble, Sisinni (2000) that provide the foundation for 
the measuring stick of the urban tree cover percentages. Incorporating the initial work of 
Simpson (2002), Wolf (2003), and McPherson (2005) whom all defined the socio-
economic positive values of the urban forest, but no one defines the interrelationship of 
the four institutional sectors identified by Biggs & Helms (2007).  
 To further build the case and expand the knowledge, this study fills the gap by 
going beyond the individual institutional sectors and extends the research to evaluate the 
influences of frame of reference and the potential to act and/or to change. The deeper 
understanding of the relationships between groups will certainly allow planners to better 
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define and assign plans and projects that are more likely implementable, based on 
referent knowledge between the institutional sectors. The unit of measure, the externality 
of this dissertation, utilized for the first phase is the secondary data of urban tree cover 
provided by Dwyer et al. (2005), Census 1990, Census 2000, and the National Land 
Cover Data (2001, 2005, 2007). This dissertation does not attempt to quantify the existing 
urban forest as much as it looks at what influences action and change based on the values 
and perceptions within each sector. Instead, it uses the secondary data as an artifact 
within the discussion on the role of sectoral frame of reference and knowing, or at least 
gaining a deeper understanding of the interrelationships, differences, and similarities. 
Then, our choices pertaining to sustainability and how the urban forest influences our 
world, can be balanced with empirical data and understanding of the relationships among 
all of civil society.  
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CHAPTER 3 
METHODOLOGY 
3.1 Introduction 
The literature demonstrates that the forest, trees, and more specifically the urban 
forest plays an integral role in the overall ecosystem; and that it has a role in the 
sustainability discussion. Researchers have looked at the urban forest as an artifact, in 
respect to households and their value systems and how they hold the urban forest as 
important; also the values the business sector have placed on the urban forest and how 
they have also degraded the forest many times at the tacit approval of public officials. 
What the research has not considered are the lifeworld values that transcends from the 
various sectors, based on their frame of reference in respect to sustainability and more 
specifically urban forestry. This study portends to uncover the subtleties, differences, 
ambiguities, and interconnections of the sectors; in respect to the urban forest artifacts 
and sustainability in general. This notion of variability between sectors as it relates to the 
urban forest and sustainability, lends itself to the collection of primary data that ask the 
broad question, how does frame of reference along the sectoral lines matter within the 
overall urban environment as it relates to sustainability and more specifically the urban 
forest? A key point of emphasis is the artifact of the urban forest based on the changing 
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demographics of our cities, urban and regional areas, and their impact upon the natural 
environment.  
 This chapter addresses research design, the background, selection of the study 
area, and the methodology selected for the analysis. The study followed the initial 
analysis path of the secondary data collected by Dwyer, Nowak, Noble, & Sisinni (2000) 
correlated with the socio-demographics of Harris County. The first phase of the study 
attempted to make a link with quality of life and the percent of urban tree cover. The 
initial analysis (the first phase) demonstrated relationship, but at best, those connections 
were primarily spurious and inconclusive. As such, the direction opened the door, that a 
gap of understanding existed, in respect to how the sectors themselves view issues of 
sustainability and the urban forest more specifically. Recognizing that the first phase did 
not follow the expected path, the urban tree canopy percent was no longer the central 
theme; but sustainability and the urban forest itself with the urban canopy as a potential 
indicator of change. 
 Primary data is the corner stone for addressing the research questions as the 
research moves towards the second phase. In the new direction, the macro study 
boundary is Harris County and its residents make up the potential sample pool. The 
survey instrument follows from the key question on sectoral frame of reference, then by 
questions on awareness, knowledge, action, and socio-demographics. The county 
boundary proved viable in both instances, the first and second phases. Additionally, the 
first phase proved instrumental in the statistical method chosen and discussed later. The 
survey instrument approval came from the Institutional Research Board (IRB) of Texas 
Southern University. Prior to submitting the survey instrument by mail, a change in 
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delivery method (from mail to an internet purposive sample) such did not compromise 
the initial approval.   
3.2 Study Background 
Previous research (Dwyer et al. 2000; Wolf 2005; Heynen 2006; McPherson 
2007) all confirmed that the intrinsic value of urban tree cover and urban trees themselves 
have a positive relationship with quality of life variables. In addition, Heynen & Lindsey 
(2003) demonstrated the value of public officials’ knowledge and awareness in 
promoting urban tree cover. The connection with quality of life variables and urban tree 
cover provides the basis for developing the primary survey collection instrument. The 
initial phase of the study confirmed and evaluated the findings of (Heynen & Lindsey, 
2003) from data collected in the state of Indiana from 64 cities, and demonstrated that the 
urban forest correlates positively with household factors including, income, median house 
price, education, and tenure.  
To verify the research by Heynen & Lindsey (2003) this research looked at the 
census 1990 and 2000 STF 1 (quality of life) variables and urban tree cover to see if a 
relationship existed whereby tree cover was the independent factor. During this initial 
phase of the work, 26 cities were selected within Harris County that met the criteria. The 
percent of urban tree cover were correlated against the quality of life variables (Dwyer et 
al. 2000; Smith et al. 2005) similar to the Heynen and Lindsey study.   
Harris County has 52 municipalities according to the US Census. The selection of 
Harris County supports the basis of Texas Southern University’s establishment as an 
institution of urban research Sawyer (1995). The County also provided a heterogeneous 
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population base, with similar geographies that lends itself to analysis. Within this 
framework of jurisdictions, a city was then selected if the Dwyer et al. (2000) data was 
available, the city boundary was wholly within Harris County, and the city had exclusive 
socio-demographic data as identified by the US Census SF1 file. 
 Twenty-six cities met the criteria of the first phase. The City of Houston was 
eventually removed, due to its boundaries entered four additional counties, Fort Bend, 
Chambers, Brazoria, and Galveston, which then reduced the criteria cities to 25. The 
strategy actually benefited the initial work because of the demographic discrepancy and 
the potential to skew all the data due to the major size difference in all variables, between 
Houston and the other cities within Harris County that were include in phase one.     
In order to address the latter question on the Urban Tree Cover, the data collected 
by Dwyer et al. (2000) was then subjected to multiple correlation analysis to address 
relationships between quality of life variables and urban tree cover as a criterion variable. 
While in general regression analysis, the terms independent and dependent variables are 
central to the analysis; in multiple correlation, the variables can be position are of minor 
consequence within the analysis (Kachigan, 1991). Using Excel 2007, Statistical Analysis 
Package, the initial analysis indicated different degrees of correlation between UTC and 
household quality of life variables. The outcome of the analysis proved inconclusive and 
warranted additional work and augmentation of the findings. As such, using the 
correlations of significance opened the door to address an area not considered; what role 
do the sectors play in the use of the urban forest tree cover as the catalyst for 
sustainability? 
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Previous research in the State of Indiana Heynen & Lindsey (2003) collected data 
from 64 cities and demonstrated that the urban forest correlates positively with household 
factors including, income, median house price, education, and tenure.  
That study did not include analysis of the city variables and the relationship to 
urban canopy cover. This research as proposed uses the data previously collected by 
Dwyer, Nowak, Noble, & Sesinni (2000), findings from the study by Heynen & Lindsay 
(2003), notions of making choices Hwang, Kim, & Jeng (2000), and communicative 
notions of individuals world views in perceptions about civil society Habermas 
(1984/1981) are used to frame the primary data collection instrument and the research 
method.  
 
3.2.1 Study Area  
The research study area encompasses all of Harris County, utilizing property 
owners and the urban tree canopy as its population bases. The County has 52 
municipalities with a heterogeneous socio-economic population base, and an urban tree 
cover data set for 62% (32) of the cities.  The County has a population of just fewer than 
4.1 million as of 2009 census estimate and 1,303,129 property units according to Harris 
County Appraisal District Tax Rolls provided as a spatial file with each property owner 
having a unique id number and address point.  
 The total land area of the County is 1728.83 square miles with the cities in the 
sample comprising just over 50% of the land area. Twenty-five of the thirty-two cities 
with available data met the criteria for inclusion in Stage One of research.   
The criteria for Stage One is as follows: 
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1. No judicial overlap (some cities overlapped into adjacent counties). 
2. Urban tree cover (UTC) percent derived from within the city boundary. 
The first phase of the study used secondary data to establish the urban tree canopy 
percent and the correlation between variables of socio-economic and demographic 
interest. 
 Stage Two of the research expanded the study area to include all of Harris County 
as depicted by Figure 7, which depicts the six census subdivision districts as identified by 
the 2010 census boundary files, encompassing the 52 municipalities. The primary data 
collection provided the opportunity for a random sample of Harris County residents with 
internet access and within the sample profile of the vendor to p+ 
articipate in the survey.  
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            Figure 7 County Census Divisions
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3.2.2 Municipality Data Collection 
 The municipalities contact information was available from the Houston Galveston 
Area Council (HGAC) web portal. Contacting the municipalities took place via email and 
telephone calls. The city administrator and/or the city secretary were the first line of 
contact, although the planning department staff were most helpful when phone calls were 
necessary. About 40% of the questionnaires were collected over the phone in difference 
to the 100% internet resident survey. The initial notice went out to all cities that had a 
contact email or telephone number in the HGAC database. The survey closed with a 52 
percent response rate. The municipalities’ analysis of the survey data collected will lend 
itself to descriptive statistics with central tendency relationships, utilizing the information 
gathered from Section 8 Question 13 (S8Q13) of the survey on urban forestry expansion. 
Arc map 10.0 provides the spatial relational application for the city level review, while 
Excel 2007 provides the analysis tools for the descriptive and basic inferential statistics 
of the city data.  
 Table 1 shows the municipalities’ population from three censuses and the urban 
percent change between 1990 and 2000 within Harris County. The urbanization of our 
cities has the greatest negative impact on urban tree cover and on sustainability itself and 
is the nexus of planning policy to find ways to maintain a sustainable balance (Dwyer, 
Nowak, & Noble, 2003).  
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Table 1 
Municipality population land and urban land 
Municipality 
POP      
2010 
POP % 
Change 
from 2000 
to 2010 
POP     
1990 
POP % 
Change 
from 1990 
to 2000 
%    
urban 
land 
Urban land % 
change from 
1990 to 2000 
Aldine CDP 15,869 13.52 13,979 25.60 100.00 0.00 
Atascocita CDP 65,844 84.14 35,757 n/a 50.60 31.00 
Barrett CDP 3,199 11.39 2,872 -5.90 18.70 -46.20 
Baytown   71,802 8.09 66,430 4.00 78.30 8.60 
Bellaire   16,855 7.75 15,642 13.00 100.00 0.00 
Brookshire   1,523 -55.86 3,450 18.10 57.80 0.00 
Bunker Hill Village   3,633 -0.57 3,654 7.80 100.00 0.00 
Channelview CDP 38,289 28.98 29,685 16.10 75.10 9.20 
Cinco Ranch CDP 18,274 63.22 11,196 n/a 75.90 802.50 
Clear Lake Shores   1,063 -11.78 1,205 9.90 70.50 -2.10 
Cloverleaf CDP 22,942 -2.41 23,508 29.00 100.00 0.00 
Crosby CDP 2,299 34.13 1,714 -5.40 76.80 -14.30 
Deer Park   32,010 12.24 28,520 3.10 92.30 1.70 
El Lago   2,706 -12 3,075 -5.90 98.90 0.70 
Friendswood   35,805 23.31 29,037 27.30 79.30 31.60 
Galena Park   10,887 2.79 10,592 5.60 74.00 0.70 
Hedwig Village   2,557 9.55 2,334 -10.80 100.00 0.00 
Highland Village   7,522 -38.21 12,173 73.20 79.70 30.40 
Hilshire Village   746 3.61 720 8.30 100.00 0.00 
Houston (000r)  2,099 7.42 1,954 19.80 83.00 1.50 
Humble   15,133 3.8 14,579 20.90 94.90 10.70 
Hunters Creek 
Village   4,367 0 4,367 n/a 0.00 n/a 
Jacinto     10,553 2.44 10,302 10.30 100.00 0.00 
Jersey Village   7,620 10.76 6,880 42.60 100.00 8.50 
Katy   14,102 19.76 11,775 47.10 72.00 69.80 
Kemah   1,773 -23.91 2,330 113.00 98.10 118.30 
La Porte   33,800 6.02 31,880 14.20 64.90 -7.40 
League     83,560 83.87 45,444 50.70 41.40 -5.20 
Mission Bend CDP 36,501 18.39 30,831 23.60 98.90 0.10 
Missouri     67,358 48.34 45,408 58.50 72.30 14.30 
Mont Belvieu   3,835 65.02 2,324 75.70 2.50 n/a 
Morgan's Point   339 0.89 336 -1.50 10.60 -5.20 
Nassau Bay   4,002 -4.03 4,170 -3.50 78.70 -3.10 
Pasadena   149,043 5.2 141,674 18.70 71.30 2.30 
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Pearland   91,252 142.43 37,640 101.30 72.90 52.70 
Piney Point Village   3,125 -7.54 3,380 5.70 100.00 0.00 
Seabrook   11,952 26.57 9,443 41.30 72.80 0.60 
Sheldon CDP 1,990 8.68 1,831 10.80 42.40 19.60 
Shoreacres   1,493 0.34 1,488 13.10 97.30 8.30 
South Houston   16,983 7.26 15,833 11.40 100.00 0.00 
Southside Place   1,715 10.93 1,546 11.10 100.00 0.00 
Spring CDP 54,298 49.23 36,385 9.90 71.30 17.30 
Spring Valley   3,715 2.88 3,611 6.50 100.00 0.00 
Stafford   17,693 12.83 15,681 86.70 100.00 0.00 
Sugar Land(FB)   78817 24.46 63,328 158.20 91.80 17.70 
Taylor Lake Village   3,544 -4.06 3,694 8.80 99.80 0.20 
Tomball   10,753 18.31 9,089 42.70 52.70 10.20 
Webster   10,400 14.5 9,083 94.20 83.20 -16.60 
West University 
Place   14,787 4.05 14,211 10.00 100.00 0.00 
Waller   2,326 11.19 2,092 40.10 0.00 n/a 
 
Source US Census 1990, 2000, & 2010. National Land Cover Data 2000 & 2006. 
Harris County is predominantly urban land dominated by Houston, the major 
metropolitan center and the fourth largest city in the United States, as such, high percents 
of urban land in adjoining cities is expected. With urban expansion the tree cover is easily 
destroyed if not protected. The potential to retain spaces and places for both the built, 
unbuilt, and population expansion is possible. Planners and policy makers must keep 
abreast of change and the determinants of change. From Table 2 and Table 3, it is clear 
that space is still available for a merging of all concerns and as McHarg (1971) indicates; 
it requires building with nature, and not one first and then the other. This research helps 
policy makers do the former. In Figure 8 the percentage of urban land is seen with the 
population grouping of the municipalities in Harris County. The pressures on the 
environment, its protection, enhancement of the urban tree cover, and sustainability in 
general is the challenge in an increasing urban environment. 
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    Figure 8. Urban Land Compared to Population 
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3.2.3 Municipality Data Analysis  
The analysis within this section utilizes the primary data collected from the survey 
of Harris County residents and data collected from the municipalities within Harris 
County. The study area is one of the eight counties designated as a non-attainment area 
for volatile and airborne chemicals by the Environmental Protection Agency (EPA) and 
within Houston Galveston Area Council (the metropolitan planning organization (MPO), 
a thirteen county region). The municipality data provided additional descriptive data 
along with the secondary data from the National Land Cover Data (2007/2001). That data 
could likely provide opportunities for predictive analysis utilizing the secondary and 
primary data pertaining to existing and potential canopy cover and available green space 
respectively. Table 2 depicts the non-attainment county regions, along with developed 
land, available green space, and tree cover. Included is the data for Texas, which provides 
a point of reference for the same variables depicted at the city level within Harris County. 
The key elements in the table are the urban canopy tree percent and the available green 
spaces (AGS). Both numbers are indicative of the status and the potential to expand the 
urban forest and improve sustainability.   
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Table 2  
Land Area, Tree Canopy Cover, and Available Green Space Within the 8 County Non-
Attainment Area. 
 
 
 
    Name 
Developed 
a
  
Land area 
km
2
 
Land 
area  
Tree  
c
 AGS  
b
 
  
1 Harris County 2,524.3 56.5 18.7 38.5  
2 Fort Bend County 369.5 16.3 10.8 57.8  
3 Montgomery 
County 
575.6 21.3 24.2 51.0  
4 Galveston County 336.0 34.2 8.2 59.9  
5 Brazoria County 399.2 11.0 8.7 66.3  
6 Liberty County 219.1 7.3 19.2 63.3  
7 Waller County 95.8 7.2 10.1   
8 Chambers County 138.1 9.0 7.3 67.6  
Statewide  36,228.2 5.3 8.4 68.5   
      a. Developed from the National Land Cover Data. An amalgamation of four classes of 
developed land (open space, low intensity, medium intensity, and high intensity) (USGS, 
2001, 2007). 
b. Available green space (AGS) is total green space-tree canopy cover  
c. Tree canopy cover.                              Source National Land Cover Data Set 2001, 2007 
 
 
 The information in Table 3 presents the UTC and the AGS at the census county 
division (CCD) level. The CCD view in Table 3, provides a broader view of the potential, 
and will facilitate the predictive measures using the primary data. Additionally, the 
presentation of data at the CCD level helps to level the data and reduce the impact of data 
skew due to the size and number of respondents from the city of Houston’s geographic 
area. 
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Table 3  
County Census Divisions within Harris County, Tree Land Area, Tree Canopy Cover, 
and Available Green Space 
 
Land area km2 Land area % Tree % h AGS % i
Baytown CCD, Harris County 79.6 64.8% 16.4% 46.4%
Houston CCD, Harris County 1,789.5 71.1% 19.3% 35.3%
Northeast Harris CCD, Harris County 74.4 18.9% 23.0% 56.4%
Northwest Harris CCD, Harris County 363.7 32.0% 20.0% 45.9%
Pasadena CCD, Harris County 85.9 88.6% 13.3% 38.8%
Southeast Harris CCD, Harris County 131.1 65.7% 10.1% 47.1%
Census County Division
Developed a
a. Developed is NLCD 2001 classes 21 (developed-open space), 22 (developed-low intensity), 23 
(developed-medium intensity), and 24 (developed-high intensity) (USGS, 2007).
i. Available green space (AGS) is total green space-tree canopy cover (if the calculated value is less 
than 0, then value set at 0).                                  Source National Land Cover Data Set 2001, 2007
h. Tree canopy cover.
 
 
 Tables 2 and Table 3 indicate that all areas, based on the Available Green Space 
(AGS) figures, have the potential to expand the urban canopy. Just the same, that 
potential is a converse pressure to do nothing and allow unabated development to hold 
stagnant and possibly reduce the available green space. The sections of the survey that 
discusses the sectors and level of care lends itself to predict the type of change necessary 
to realize positive outcomes.  
3.3 Research Design 
Figure 9 depicts the first stage of the research design with the emphasis on the secondary 
data, while Figure 10 depicts the second stage of the research with the emphasis on the 
primary data instrument and its analysis. 
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Figure 9. Research Design Stage1: Literature Review Analysis and Decision 
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Figure 10. Research Design Stage 2: Primary Data Collection and Process  
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3.3.1 Instrument Design  
Based on the initial stage not lending itself to allow a strong statement relating the 
UTC with socio-demographics and without a showing of causality, the initial findings 
directed the need for a primary data collection element. The underlining principles of the 
research depicted in Figure 1 remained relevant and provided a basis to develop and 
design the primary data instrument. The key area of interest and the element of the 
research that provides new knowledge is the literature gap; in respect to the 
interrelationships, connections, values, norms, and disposition based on respondents’ 
frame of reference as determined by sector.  
 The knowledge of urban tree cover and its relationship with quality of life 
variables provides the foundation to explore the role of the urban forest within the city. 
Several questions in the survey provide interval scale analysis from the coding used, 
although the questions themselves are ordinal in nature. When a question is using an 
interval scale modifier, the choices are numbered.  
 Individuals within the academic community provided initial review of the 
questions core principles. An official pilot testing of the survey took place after several 
major refinements, including organization of research question; hypothesis test alignment 
and overall design. The test groups included faculty, entire classes, and selected 
academicians. The process resulted in a much shorter survey, which consequently 
reduced overall the time it required responders to complete (predicted at less than 8 
minutes). From an original survey of ninety questions and ten sections, the final product 
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had forty-two questions and eight sections. Figure 11, depicts the survey section numbers 
and names. 
Section 1. Introduction and Survey Purpose 
Statement 
Section 2. Urban Forest Awareness 
Section 3. View of Nature 
Section 4. The State of the Urban Forest 
Section 5. Whose Responsibility Is It? 
Section 6. Taking Action 
Section 7. Opinion of Your Neighborhood 
Section 8. Household Information 
 
Figure 11. Sections and Titles Within the Survey After Pilot Testing. 
 
3.3.2 Survey Section 2 - Urban Forest Awareness  
 The potential responders are asked to identify the frame of reference that will best 
represent their responses for the survey. The notion of frame of reference, as previously 
discussed, is based on Habermas (1984/1981). In public policy, the observable sectors 
using the organization of sectors are according to (Biggs & Helms, 2007) defined as 
follows: 
P= public (government agencies of all kind) 
FP=for profit (any business attempting to make more than they spend) 
NP=non profit (all entities with some form of social purpose without the power of the 
public and not with a profit motive solely) 
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KK=household, Kith & Kin, Webster New International Dictionary (this distinction is 
slightly ambiguous since everyone from the previous three sectors are also part of the 
household sector) 
 Frame of reference in the context of the survey is more in alignment with ones 
values, norms, and perceptions. The survey allows the respondents to decide a frame of 
reference as the first step. Pilot testing did not cite the notion of frame of reference as 
problematic. The next four questions from Section 2 (S2) of the survey, ask respondents 
to address the level of knowledge and awareness to issues germane to urban forestry. 
Finally, question six asks respondents to compare their sector to the others. Section 2 of 
the survey has six questions.  
 Questions 2 and 4 are knowledge questions, while questions 3 and 5 are 
awareness questions. This type of questioning according to McLean & Jensen (2004), 
provide a basis to measure knowledge and understanding leading to action. The McLean 
& Jensen study focused on the public sectors position along a continuum of awareness, 
understanding, and knowledge and developed a model of such. The Mclean and Jensen 
model does not work well for this study, but helps frame and expand the notion to include 
all the sectors and allowing analysis between and across the different. Question 4 and 6 
lends themselves to measure, for this research, levels of actionable awareness. This study 
fills a gap of inquiry by connecting all sectors in relationship to the urban forest issues 
and sustainability. Other information that the questions within S2 will determine includes  
potential conflicts of interest between groups, value differences, and possibly the ability 
to predict which sector likely leads in the sustainability discussion.  
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3.3.3 Survey Section 3  - View of Nature 
 Urban users in two different studies indicated quality green space influence where 
they work, live and shop (Wolf, 2003), (Tyrvainen & Miettinen, 2000). Even though the 
literature indicates a positive outlook for green spaces, the same research states a general 
unwillingness exist in respect to funding improvements (Wolf, 2003). How respondents 
relate and view the natural environment and not just knowledge and/or awareness is the 
focus of Section 3, View of Nature. 
 This section of the survey, ask respondents to rank the importance of four areas 
along a scale of one to five, very important to very unimportant. This information will 
help answer the questions of sectors influence, concern, and receptiveness to change; and 
will add to the body of knowledge in respect to urban forestry. The four questions allow 
assigning responses along the spatial continuum, from the home to the broader regional 
ecosystem.  
 In the case of Q1, the spatial connection is at a personal level and the respondents’ 
view of the urban forest at the personal level. Q2 and Q3 allow respondents to give their 
view at the middle scale while Q4 gauges the respondents’ broader view and concern for 
the overall ecosystem. An overall ranking of importance is indicative of a view that 
permits actions towards enhancement and protection of the urban forest and ecosystem 
sustainability measures to occur.  
 Respondents concerns as demonstrated by the answers can provide comparisons 
between groups on their respective understandings based on where their responses occur 
along the spatial continuum previously mentioned. Questions in this group provide 
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information that allows planners and policy makers to make choices on issues of 
sustainability at various scales including choices that may require personal cost. 
 
3.3.4 Survey Section 4 - The State of the Urban Forest 
 Satisfaction with existing conditions within the natural environment is the theme 
of this section. The five questions set the stage to interpret the receptiveness and or 
willingness to change. This section builds on the previous section and allows for deeper 
analysis within and across sectors.  
 Section 4. The State of the Urban Forest (S4), require members of the sample to 
rank their level of satisfaction along a scale of one to five; one being very dissatisfied and 
five being very satisfied with the state of the urban forest. This section, similar to S3, 
uses a spatial arrangement from the household to the concerns of the broader ecosystem. 
Question S4Q1 is at the personal level and provides correlation with S2Q1. A positive 
strong reaction on both questions, positive and negative respectively, is indicative of the 
potential willingness to act. Questions 2 and 3, S4Q2, S4Q3 respectively, are at the 
second spatial scale, the household personal to the neighborhood, while S4Q4 and S$Q5 
provide a broader view of the ecosystem. Collectively, strong reactions and significance 
between sectors along the varied scales, can provide guidance on areas of emphasis from 
planners towards positive change in our urban forest. The sector’s knowledge, perceived 
or actual, at the varied spatial levels, is another aspect of the literature that is not readily 
available; and this research can provide guidance to better extrapolate sectors’ 
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willingness and potential roles based on knowledge and awareness in respect to 
sustainability matters.  
3.3.5 Survey Section 5 - Whose Responsibility Is It? 
 Addressing those surveyed opinions of whom or which sector, depending on the 
analysis, is most responsible for varied aspects of the urban forest is important. The 
section asks four main questions, with question S5Q4 having a subset identifier; asking 
respondents to rate their level of care S5Q4 (Appendix A). The results of S5Q4 correlated 
with S2Q6 provide some level of predisposition and responsibility in respect to 
knowledge and care based on the overall view of respondents.   
 In order to see environmental improvements that foster improved quality of life 
and sustainability, someone or some group must take responsibility. On the other hand, 
all groups have a measure of responsibility they may or may not be willing to take. 
Questions in Section 5. Whose Responsibility is it?, ask respondents to address which 
group is most responsible for different aspects of the urban forest. Again, a central theme 
of the survey provides aligning the questions across the spatial continuum. Except in this 
section, respondents identify the sector’s level of responsibility as it pertains to issues of 
the urban forest. Question 1 is at the household and emerging into the neighborhood 
scale, while Q2 is wholly of the overall ecosystem and Q3 is at the neighborhood scale 
with regional implications. Questions 4, the final question of this section, will utilize the 
hypothesis from S2Q1; but the question here relates to the issue of caring about the urban 
forest and issues pertinent to it.  
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3.3.6 Survey Section 6 -Taking Action 
 Seven questions are included on this section, with the respondents identifying 
potential receptiveness to urban forest issues. This section’s questions ask respondents to 
address if an element is a good idea or bad idea, and they are able to indicate their 
receptiveness of support or not of the measure. The results of this line of questioning 
allows the research to address the level of predictive willingness to change and act upon 
that willingness.  
 Willingness to pay and assigning a dollar valuation to artifacts that are not easily 
measured, is the foundation of Section 6. Taking Action. The varied action elements 
grouped in this section are individually testable as independent variables. Question 
groupings are on an action continuum and along the previously discussed spatial 
hierarchy. Adding to the body of knowledge is grouping the varied levels of action based 
on the spatial scale and measuring respondents’ behavior, as the dependent variable. The 
data from the survey will provide a degree of understanding as to the varied sectors’ 
willingness to take action towards urban forest sustainability. The questionnaire identifies 
three areas of change, augmented as one, and tested as the dependent variable. The 
responses from Section 6 come into play as the criterion variables for analysis of the 
research question 3 with questions 1, 2, 3, and 5 tested independently. A composite of 
Section 6 survey questions, excluding S6Q4, provide the dependent variable in research 
questions 4 and 5. Finally, the composite of Section 6, with a composite of Section 3 
survey questions, together serve as control variables for research question 6.  
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3.3.7 Survey Section 7 – Opinion of Your Neighborhood 
 The final two sections of the survey incorporate questions concerning the 
neighborhood and attempts to define how respondents view the term neighborhood. 
Question three of the section provides an agglomeration of responses, which will allow 
the research to come up with a comparative definition, from the views of all respondents 
as it relates to what is a neighborhood. This information is important because it allows 
correlation between the sectors’ views along the spatial continuum, as seen in Figure 19.  
Spatial Interconnection and Continuum.  
3.3.8 Survey Section 8 – Household Information 
While Section 7 addressed three questions about the neighborhood, Section 8 
looks at the socio-economics, demographics, and the respondents’ characteristics. This 
section will provide means to compare the sample with the population. Survey question  
S8Q2, requested responders to provide their community zip codes in reference to their 
responses. These responses will allow a means to map responses within a spatial context 
when applicable. The final question of the survey asks respondents to quantify their 
willingness to see change along the spatial continuum. The analysis of this question will 
provide direct input into the potential of the Harris County urban forest over time.  
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3.4 Sample Size and Data collection method 
The survey reach included the entire Harris County population base with the only 
criteria being the responder is eighteen years old or older. The map depicts all the 
possibilities for respondents within municipalities of Harris County. 
3.4.1 Sample Size 
 The requisite sample size was established by evaluating minimum sample size 
requirements according to (Campbell, 1998), and confirmed by Sen (Personal 
conversation May 4, 2011) of 250. Since the analysis of the survey data and responding 
to the research questions utilized a regression model that incorporated several dependent 
and independent variables, an extended sample size was determined as necessary. Field 
(2005) provides the logistics for utilizing a Hierarchal Linear Modeling (HLM) approach 
in conjunction with other statistical methods. The inclusion of HLM necessitated an 
extended sample size, even though Field (2005) and others promote the largest sample 
size possible; for optimum statistical strength and not over extending cost, the size 
guidelines are 20 respondents for each dependent variable, and 10 for each independent 
variable. In this study, we used 15 dependent variables and 10 independent variables 
including composite variables.  
Sample size = (20 * 15 Dependent Variable) + (10*10 Independent 
variables) = 400 (Field, 2005) 
 Since each model is an independent layer of the other, the sample size met and 
exceeded all size requirements. The additional respondents will help in providing strength 
in the analysis. In the case of the municipalities, the depth of the sample will only lend 
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itself to descriptive statistics with central tendency relationships utilizing the information 
gathered from Section 8 question 13 of the survey on urban forestry expansion. Arc Map 
10.0 provides the spatial relational application for the city level review, while Excel 2007 
provides the analysis tools for the descriptive and basic inferential statistics of the city 
data. 
 
3.4.2 Data Collection Method 
The survey deployment took place using an internet surveying portal license to 
the researcher through Survey Monkey Inc. The commercial vendor of internet sample 
sets, Usamp Incorporated, provided the random internet sample population. The vendor 
notified it sample pool, 25,550 at the time of fielding the survey, 454 people attempted 
the survey. Of the attempts, 399 responses were complete and retained as the final 
random sample. The vendor used a random purposeful sample of Harris County residents. 
The company sent a message to its sample group indicating the type of survey and asking 
the potential respondent, 18 years old or older, to complete the survey using the 
researcher’s licensed survey portal if they qualified.  
The respondents represent a random sample of residents who had previously joined 
the overall sample field and is representative of the overall Harris County population. 
According to Chang & Krosnick (2009), probability internet surveys likely provide better 
quality results and more representative results than the traditional telephone method of 
data collection. Internet surveys have grown over the years as a viable and possibly 
improved method for collecting reliable social and behavioral data (2009). In Figure 12, 
the data collection flow is shown.   
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Figure 12. Development of Primary Data Collection Process.  
 
On June 6, 2011 the survey instrument for made available and stayed open until 
5:00 pm on July 2, 2011. At the close of the survey of the 454 attempts, 399  were 
retained for analysis. The survey and the corresponding data are currently stored in the 
cloud space of Survey Monkey and available for inspection and use upon request. The 
initial download was organized around S2Q1 as the constant variable in several cross-
tabulation matrices; those cross-tabulations are viewable online. The question asks 
respondents to set the stage for the entire survey and indicate the frame of reference they 
will use to respond to the remaining questions in the survey.  
 The raw data extraction took place from SurveyMonkey.com via an Excel file. 
Data cleaning and transformation for analysis took place due to some apparent clarity 
issues in the demographic section. The sample size integrity remained intact after that 
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process. The collected data demonstrated the respondents had problems in 
comprehending aspects of Section 8 of the survey. In those cases, response trimming 
became necessary to meet accuracy requirements. For example, the participants’ text 
responses for ranked (ordinal) variables were numerically coded and assigned dummy 
variable status to reflect homeownership, type of employment, and sector. Once all of the 
data were ready for analysis, Microsoft Excel 2007 and SPSS 18 were the primary 
software packages used.    
3.5  Method of Analysis 
General Descriptive Statistics 
Initially the entire census quality of life data set was included in a correlation matrix 
with the census variables in the columns and the UTC of each city in each row. 
Evaluation of the correlation analysis led to the need for definitive measures of central 
tendency, willingness, and motivation towards artifacts that promote urban forestry 
expansion and overall sustainability. Even though from the correlation analysis Median 
Household Income, per capita income, age, mortgage, and renters proved significant. The 
measurements were spurious based on the ability to provide any certainty beyond the 
expected tendencies that that tree cover and income, mortgage or not, median age, per 
capita income showed positive correlation.      
From the initial analysis using a multiple correlation approach, only quality of life 
variables with mathematical significance were retained. Table 4 depicts the seven 
significant variables that correlated with tree cover from the phase one correlation 
analysis.  
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Table 4 
Significant Variables from Stage One Denoting Correlation 
Significant Variables 
w/high degree of 
covariance within group
TC MHI MHV HNM PCI MFI HWM MAG
TC 1.0000
MHI 0.5289 1.0000
MHV 0.5147 0.9050 1.0000
HNM 0.5048 0.8395 0.8733 1.0000
PCI 0.4992 0.9680 0.9512 0.7999 1.0000
MFI 0.4973 0.9866 0.9304 0.8189 0.9862 1.0000
HWM 0.4863 0.9009 0.9844 0.7950 0.9656 0.9421 1.0000
MAG 0.3902 0.7589 0.6911 0.5093 0.8232 0.8012 0.7622 1.0000
TC MHI MHV HNM PCI MFI HWM MAG
Percent 
tree 
cover
Mean 
house 
income
Mean 
house 
price
House with 
no 
mortgage
Per capita 
income
Mean 
family 
income
House with 
mortgage
Median 
age
 
 
These results supported existing literature as previously discussed including 
(Tyrvainen & Miettinen, 2000). Where stage one left off, stage two provided the means 
to assess the behavior of the household sector in relationship to the sustainability issue 
including the urban forest and how that behavior connected with the other sectors. The 
analysis of the primary data followed the premise that the household sector is a key 
participant in the domain of groups important to our social fabric (Biggs & Helm, 2007). 
As such, the survey focused on those principles in framing of the questions. Several 
researchers, including McPherson (2003) and Wolf (2005), considers households’ 
relationship to the urban forest in respect to commercial experiences, willingness, and 
quality of life variables. The approach of this research is unique in that it considers 
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actionable change, receptivity for action, and the relationship of the sectors along a 
multiplicity of predictor variables and receptivity over spatial scales. 
 
Statistical Analysis - Hypothesis  
 The countywide survey does not limit its results to the cities in the study area, but 
uses the entire population base of Harris County to gather the requisite sample and data. 
As indicated, the survey questions provide independent, dependent, and control variables 
used to accept or reject the corresponding null hypotheses. The consideration of the 
research itself directs the type of modeling necessary to address and analyze the 
hypothesis. To address Hypothesis 1, 4, and 5; the modeling method uses a hierarchal 
linear approach. This approach is warranted due to the mixed variables within the study, 
observations across groups are different, regression will likely vary across groups, and 
the overall data has multiple levels. Previous study, in this case stage one of the research, 
has already demonstrated key correlations within the data frame and hence the control 
variables.   
 The data and consideration of the sectors and frames of reference opens itself to 
the hierarchal approach to analysis. The sectors are all members of society but with 
various perspectives and according to the impetus of this study has different frames of 
references, but may also have commonalties as previously announced. In hierarchal 
modeling, the concept is nesting of properties within a common domain. Within this 
study, we have members of civil society within Harris County identified along four 
referent points, and we have spatial claims from the lot to the neighborhood to the city; 
all which are within a region, again the concept of nesting. As such this study will use 
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hierarchal linear modeling and analysis of variance (ANOVA) to address the stated 
research questions, with HLM being utilized for Hypothesis 1, 4, and 5; analysis of 
variance is the primary method for Hypothesis 2, and 3; and linear regression for 
Hypothesis 6.  
3.5.1 Hypothesis 1   
The research question states that the sectors are different in how they relate to 
knowledge and awareness of the urban forest. Given the sectors are within a population 
domain made of sectors (reference points), the HLM method best addresses the question  
as previously described. The null hypothesis aligns with the analysis of HLM by Albright 
& Marinova (2010) and stated as follows:     
 
Where j1..4 , the sector’s variance, is equal zero. The overall analysis goes beyond 
variance and relationship of means effects. The analysis crosses and intersects 
relationships and effects with and across sectors. Shown in Figure 13 are the main 
primary data elements, the model levels, and the equation depicting the primary statistical 
model in applying the Hierarchal Linear Model (HLM).  
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HLM General Equation for the hypothesis: 
 . 
 
Level II                               Level III                                   Level IV 
B0j=G00+G01*W1j+u0j 
B1j=G10+G11*W1j+u1j 
 
B0j=G00+G01*W1j+u0j 
B1j=G10+G11*W1j+u1j 
B2j=G20+G21*W1j+u2j 
 
B0j=G00+G01*W1j+u0j 
B1j=G10+G11*W1j+u1j 
B2j=G20+G21*W1j+u2j 
B3j=G30+G31+G32*W1j+u3j 
Substituting level 11, III, and IV into the general equation will produce the grand 
model equation: 
 
 
Where  
Y=dependent variables                              X= independent variables 
i=individuals                                               j=groups 
G=population and levels within model [SPSS assigns sectors randomly in the operation] 
W=control variables                          
u= effects of model                                      r= error factor 
Dependent/criterion* 
– 
Section 2: Urban Forest Awareness  
S2Q3: Urban forest and reducing your cost 
S2Q4: Conservation of the urban natural environment  
S2Q5: Respondent level of awareness 12 choices on sustainability matters 
S2Q6: Relative awareness 
Independent/predictors S2Q1: Frame of reference  
Public Sector                                         For Profit/business Sector 
Non Profit Sector                                  Household Sector  
Control\Dummy variables Section 8: Demographic Questions 
S8Q12 - property ownership                    S8Q9   - income                          S8Q4   - 
education 
S8Q1   - tenure                                         S8Q11 - nine employment  
Figure 13. Hypothesis 1. Statistical Model and Corresponding Survey Questions.  
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 Based on the primary notion of the research, that the urban forest and more 
specifically the percent of urban tree canopy is vital to our quality of life; the overall 
sustainability measures of its protection are preeminent. The work explores the 
intersectoral/intrasectoral relationships and differences when it comes to matters of the 
urban forest and its elements. This research question predicts that the sectors will have 
different levels of awareness and knowledge. Identifying the sensitivity of each sector to 
the issues of sustainability provides measures for policy choices based on knowledge. 
This research expects to identify which sectors drives, or can most likely drive the 
discussion on urban forestry and sustainability as a whole.   
3.5.2 Hypothesis 2  
The natural environment and the urban tree cover is an important element within 
the ecosystem to the Harris County residents. In order to test this hypothesis the research 
will use S3Q1 through S3Q4 (Appendix A) with a 95 confidence level, and a confidence 
interval of 5 to accept or reject the null hypothesis. The questions from the survey that 
were necessary to address the second research question are shown in Figure 14, with the 
corresponding model formula of the one-way ANOVAs utilized to test the null 
hypothesis. 
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The general one-way analysis of variance - 
The four sectors S2Q1 of the survey and the relationship and operation in respect to the 
four elements of Section 3 of the survey, which make up the independent and 
dependent variables respectively. The null hypothesis is stated as:    
 
                                  
 
Where P – is public, FP – for profit, NP non-profit, KK- kith and kin household. 
  = variation explained by model. 
Dependent/criterion  
 
S3Q1 - At least one large tree in every yard is    
S3Q2 -  Outdoors, including parks with many trees and other 
natural features    
S3Q3 -  Clusters of trees growing throughout the 
neighborhood is    
S3Q4 - Trees and shrubbery cover to support small wildlife is 
Independent/predictors S2Q1 – (Respondents Selected one of four Frame of 
references) 
Public Sector                                 For Profit/business Sector 
Non Profit Sector                          Household Sector  
Figure 14. Hypothesis 2 – Statistical Method One-Way ANOVAs depicting all variables  
{* Section 3 questions measured sensitivity towards the natural environment and the 
urban tree cover. It used a scale of 1to5 where 1 is very important to 5 very unimportant.} 
 
 
To address Hypothesis 2, the mean ratings of section three items are then and then 
compared with the ratings by to each sector is the first step in the analysis. Then 
computing the confidence intervals to check population level of importance is followed 
by using an analysis of variance, one way ANOVAs, and comparing the four sectors. 
When overall significant differences exist, Bonferonni Post Hoc comparisons will be 
conducted in order to determine specifically where the differences occurred (Field, 2009). 
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3.5.3  Hypothesis 3  
 Harris County property owners are willing to take actions to increase the urban 
tree canopy. The null hypothesis is as follows: 
    
 
 
[Where WTTA=Willingness to take action by respondents is based on the 
responses from section 6 of the survey dependent variable]. Similar to Hypothesis 2, this 
hypothesis considers the relationship between sectors as it relates to overall satisfaction 
of elements pertinent to the urban forest. The underlining question addresses if measures 
of satisfaction as predictors of action. Descriptive statistics will provide the central 
tendencies and means along the sectors in reference to the independent variable. Figure 
16 depicts the methods and questions from the survey instrument used to address 
Hypothesis 3. 
The general one-way ANOVAs - 
The four sectors S2Q1 of the survey and the relationship and operation in respect to the 
six elements of Section 6 of the survey, which make up the independent and dependent 
variables respectively. The null hypothesis is stated as:     
                                        
Where P – is public, FP – for profit, NP non-profit, KK- kith and kin household. 
  = variation explained by model. 
Dependent/criterion S6Q1- What if property owners are requested to give up small 
corners of their property to create tree clusters  
S6Q2 - A city ordinance requiring a minimum number of 
trees on each property and location. 
S6Q3 - A property tax reduction or credit for every tree on 
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your property.  
S6Q5 - An ordinance requiring a permit to remove trees from 
private property  
S6Q6 - Requiring all new developments to show how they 
will protect and enhance the urban forest. 
S6Q7- Requiring existing communities (HOA'S-Home Owner 
Associations) to identify their current tree coverage and tree 
clusters- 
Independent/predictors S2Q1 – (Respondents Selected one of four Frame of 
references) 
Public Sector                                 For Profit/business Sector 
Non Profit Sector                          Household Sector  
Figure 15. Hypothesis 3 Questions from survey used for analysis.{* Section 6 questions 
used were based on a five-point scale ranging from a very bad idea (1); to a very good 
idea you have my full support (5)} 
 
 
From the Section 6 responses, a composite score is established and used in the 
first step in the analysis. The next step entails computing the confidence intervals to 
check the population level of importance, followed by using an analysis of variance, one-
way ANOVAs, and comparing the four sectors. Bonferonni Post Hoc comparisons are 
conducted when overall significant differences emerged, in order to determine 
specifically where the significant differences occurred (Field, 2009).  
 
3.5.4 Hypothesis 4  
Environmental awareness and knowledge positively affect willingness to protect 
and expand the urban tree cover. The null hypothesis is stated as follows: 
 
Where WTP = willingness to protect as operationalized by the survey questions 
from Section 2 and Section 3 as depicted in Figure 16. 
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Willingness to protect is a composite of Section 6 of the survey and the dependent 
variable. The independent/predictors are organized around Section 2 and Section 3 of the 
survey. In addition, Section 4 of the survey provides control variables, which moderates 
the influence on the dependent variable. 
This hypothesis measures the responders’ potential willingness and receptiveness 
to take action based on awareness and knowledge of the urban forest. To address 
hypothesis 4, the research will undertake a two-step hierarchical linear regression, where 
the control variables (Section 4 items) will be entered into the first step of the analysis.  
See Figure 13, for additional details on HLM. 
 
 
Where  
Y=dependent variables 
i=individuals 
j=groups 
G=population and levels within model [SPSS assigns sectors randomly in the operation] 
W=control variables   
X= independent variables 
u= effects of model on group                                   r= error factor 
Dependent/criterion S6Q1,2,3,4,5,6,7 (See Figure 15) 
Independent/predictors S2Q2,3,4,5 (See Figure 13) 
S3Q1,2,3,4  (See Figure 14) 
Control variables S4Q1 – The amount of trees on your lot.                                             
S4Q2 - The amount of trees, and clusters of trees within 
walking distance of your home, including parks. 
S4Q3 – The amount of public trees along streets.  
S4Q4 – The sighting of birds and small wild animals.  
S4Q5 – The ability to get away and be part of the natural 
environment (connect with nature) 
Figure 16. Hypothesis 4-Model Equation-Questions from Survey used for Analysis. 
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The Likert scaled items from Sections 2 and 3 of the survey, which represent the 
predictor variables, comprises the second and final step of the analysis. As previously 
indicated, the dependent or criterion variable is the composite of Section 6 questions of 
the survey, how the questions are used and aligned to the variables are shown in Figure 
16. 
3.5.5 Hypothesis 5  
 
Where  
Y=dependent variables 
i=individuals 
j=groups 
G=population and levels within model [SPSS assigns sectors randomly in the operation] 
W=control variables   
X= independent variables 
u= effects of model on group 
Dependent/criterion  S3Q1,2,3,4  (See Figure 14) 
Independent/predictors S2Q1 (See Figure 13) 
Control variables S8Q1,4,9,11,&12 (See Figure 13) 
Figure 17. Hypothesis 5 Questions from survey used for analysis. 
 
While research question 1 looks at knowledge and awareness, research question 5 
considers the sectors differences in their caring as it relates to the urban forest. The null 
hypothesis is stated as follows: 
    P  FP NP  KK.  
Where P – is public, FP – for profit, NP non-profit, KK- kith and kin household.  
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 Section 6 (S6) of the survey, provides the independent variables that aligns with 
Hypothesis 5; the use of variables for this research question and hypothesis test is shown 
in Figure 17.  Section 6 of the survey offers analysis across variables and between groups 
as it relates to the receptiveness to change and to pay for keeping and/or protecting the 
urban forest. Again, a two-step hierarchical linear regression analysis is used where the 
five control variables (property owner, education, tenure, employment, and income) are 
entered into the first step of the analysis; and the sectors in this case are used as dummy 
variables and entered into the second and final step of the analysis. An overall composite 
rating of Section 3 questions will form the dependent or criterion variable. The models 
will be evaluated based on the amount of variability accounted for as measured by R
2
 and 
the level of significance associated with the specific step in the model. Statistical 
significance will be determined by an alpha level of .05. 
 
3.5.6 Hypothesis 6 
Harris County residents concern for the environment is different along the spatial 
continuum (Figure 19). The null hypothesis is stated as follows: 
    P  FP NP  KK.  
Where P – is public, FP – for profit, NP non-profit, KK- kith and kin household.  
 Section 8 Question 13 of the survey provides measures of predictive change along 
the scales while Section 3 of the survey establishes receptivity by each sector. The survey 
provides answer choices in Section 8 and Section 3, which are responses along the spatial 
continuum shown in Figure 18.  
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The view of nature questions, beginning with the micro scale Section 3 Q1, 
moves to the community Section 3 Q2 & Q3, and settles at the macro Section 3 Q4. 
Section 8 question 13 provides the responders’ opportunities to consider urban tree cover 
change along the spatial scales. The question provides a matrix of choices with all lot 
choices having a value of 1, neighborhood choices having a value of 2, and city choices 
having a value of 3. The scoring is progressive from the lot to the city/region, along the 
spatial continuum. The statistical regression model and the primary data questions used to 
address hypothesis 6 are shown in Figure 18.  
 
Hypothesis 6. Will use multiple linear regression with the model formula as follows: 
 
X1 = lot choices normalized based on ascribed values of 1 with maximum score of 3 
X2 = lot choices normalized based on ascribed values of 2 with maximum score of 6 
X3 = lot choices normalized based on ascribed values of 3 with maximum score of 9 
a  = model intercept zone 
B = Coefficient calculated by program 
 = error estimate 
Dependent/criterion – S2Q1 – (Responders Selected one of four Frame of 
references) 
Public Sector                                 For Profit/business Sector 
Non Profit Sector                          Household Sector 
 
Independent/predictors S8Q13 Depicts the potential growth for more trees: 1-2 trees, 
3-5 trees, clusters of trees, fully lined streets, and parks along 
the spatial continuum:   
1 point for each level of growth on the lot. 
2 points for each level of growth in the neighborhood 
3 points for each level of growth in the city.  
Control variables S6Q1,2,3,4,5,6, & 7 (See Figure 15 ) 
Figure 18. Hypothesis 6-Model Equation and Primary Questions from Survey.  
A responder’s view along the continuum will suggest the level of concern, 
receptiveness, and willingness for measures to enhance the urban forest and sustainability 
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itself by quantifying that concern. Strong concerns and a high degree of receptiveness 
will be indicative of willingness to expand the urban forest and realize positive measures 
of sustainability. 
Figure 19. Spatial Interconnection and Continuum  
 
3.6  Expected Outcome 
The research goal seeks to improve the local community response to the depletion 
of green space. Research indicates that urban dwellers desire the placement of a variety 
of green cover, and often use existing foliage and urban trees in making choices where 
they live, shop, and work (Wolf, 2003) and (Wolf, 2004). Conversely, several 
independent studies by Wolf (2004) and Tyravainen & Miettinen (2000), demonstrated 
that positive attitudes about the urban forest did not transcend to the willingness to invest 
in its enhancement on a larger scale.   
Spatial Ecosystem Continuum 
Macro-city county 
state nation view 
of overall 
ecosystem 
S3Q4 
Micro-house-
street-within 
confines of 
neighborhood 
S3Q1 
Emerging-Community; 
Near merchanidising, 
serving more than one 
neighborhood - beyond 
the micro 
S3Q2-Q3 
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From the planned countywide survey, the research findings expect to gauge the 
inclination of property owners’ sensitivity towards urban forest and issues germane to its 
protection and enhancement. The research will also consider whether with knowledge 
and information, the reframing of the urban forest as a form of capital at all socio-
economic levels, will lead towards greater sustainability.  
The benefits of the change in thinking as an impact of the survey, will allow 
improvements towards meeting the central purpose of planning which includes meeting 
the needs of the general public, protecting the health, the welfare, and enhancing the 
quality of life for all; while protecting both built and natural places for those now and not 
yet (Yearwood, 1971). This research embarks upon an area of study utilizing the 
countywide survey to identify sensitivity towards specific elements towards sustainability 
they are willing to change, what type of actions they will like to take, and how important 
those elements are in respect to their communities/neighborhoods. The research and 
information gained will allow the public, business, and philanthropic sectors to focus 
their respective resources towards actionable and positive sustainability. 
Three general statements are the crux of inquiry, which focuses on the household 
sectors’ response to the urban forest and its role and theirs in sustainability. The 
underlying assumption is the research shall show that the natural environment and the 
urban tree cover is an important element within the ecosystem. In addition, it will highlight 
those sectors based on frame of reference that are willing to take actions to increase the 
urban tree canopy. A showing that environmental awareness and knowledge of the urban 
forest has positive effects and can determine social change as it relates to the urban forest 
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artifacts, will benefit planners, policy makers, community leaders, and members of Kith 
and Kin who are willing to participate in actionable change based on knowledge.    
3.7 Process > Leads To Anticipated Outcomes  
The agglomeration of responses from all sections of the countywide survey 
provides the basis to address the research hypothesis. The questions are general in nature 
but the collective responses will provide key insights into the public awareness, 
perception, satisfaction with existing standards, sense of responsibility, and willingness to 
take action.   
The lack of a systematic representation of the urban forest as a definable and 
measurable land use might hinder the maintenance of urban forest space. Zoning and land 
use ordinances addressing open space and tree-planting specification may need an 
expanded view to address the overall tree cover deficit. According to Texas Forest 
Service, the greatest threat to the urban forest is the land policy development process 
(Nowak, et al. 2005). The multi-sector view of urban tree cover, sustainability, 
sensitivity, knowledge, and willingness by the public provide a venue for planners to play 
an important role as gatekeepers.  
Planners must use all facts and information leading towards our prime purpose, of 
assuring the health, welfare, and quality of life of the public including protecting the built 
and unbuilt environment now and into the future; such serves as the mantelpiece for 
advocacy in planning. The results should show, based on the positive effects of the 
independent variables on the dependent variable, that households support measures to 
increase, enhance, and protect the urban forest. The underlying assumption is that all 
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socio-economic sectors, and particularly the household sector, will respond positively to 
demonstrated value and as such; the regression results should show willingness to 
change, willingness to act, and willingness to pay in order to keep, maintain, and expand 
the urban forest.  
3.8 Summary 
Excluding the introduction section, the survey offers two sections which primary 
task is gathering sample statistics for descriptive and comparative analysis across the 
study area and with the population. The remaining six sections provide the basis for the 
primary data analysis. Comparing and relating the sectors’ responses at various spatial 
scales will add to the body of knowledge in respect to planning policy, sustainability, 
issues of environmental policy, and how they relate to urban forestry and its elements 
from a sector perspective.  
 The collected data will allow the identification of sensitivity measures towards 
environmental and sustainability concerns that may require behavioral changes while 
demonstrating the socio-economic interconnection between sectors. In order to show the 
relationships and the potential for change by the household sector, the first phase shown 
in Figure 7 leads into the second phase of analysis; which will test the five hypotheses 
and then perform varied measures of regression according to the question groupings and 
relationships sought.  
The second stage analysis will perform Manova type analysis, using the 
Hierarchal Liner Modeling approach (Osborne, 2007) testing between the groups with 
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more than one dependent and several independent variables using SPSS 18. ARCGIS 
10.0 provides the base for spatial descriptive and some predictive analysis of the study 
area. Purposely identifying respondents according to the data collected from Section 8 
Information about your household. Question 12 allows some degree of locational 
segmentation. This level of data will not control the methods, since the analysis will be 
looking between sectors over the spatial scale and not vice versa. In all cases, the 
respondents for each city region make up the respondents in the regression analysis, 
sometimes serving as the criterion variable and other times as the predictor based on the 
question.  
 The independent variables will come from the multi-sector county survey. The 
survey results will generate data that will allow testing for willingness to pay to make 
improvements or willingness to change in order not to give up the urban forest resource. 
Those findings in conjunction with the regression model will extrapolate the varying 
levels of willingness and want to change the urban forest outcomes. Often in calculating 
values and civil society willingness to pay (wtp) for a good, or unwillingness to lose that 
good are measured by contingent valuation (cv) and hedonic modeling; again both 
methods attempt to address measures of perceived values, and an individual or entity’s 
willingness to pay to keep or not lose that value (Garrod & Willis, 2005) and (Platt, 
2004). Assessing respondents’ awareness and knowledge allows for a determination of 
perceived valuations.  
  The respondents within the hedonic model normally do not have easily ascribed 
value. The accumulative responses of the countywide survey, particularly Sections 2 and 
Section 3, provide the type of responses necessary to determine the public’s readiness for 
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action and social change. In the case of urban trees, several researchers have placed a 
dollar value on each tree by calculating the various positive effects and allocating value 
to those (MacDonald, 1996, & Wolf, 2004). The level of awareness, knowledge, and 
action provides policy makers and planners some indication of the urban forest position 
in respect to the built and  unbuilt environment and its position within the overall 
ecosystem and sustainability discourse. The general questions that derive from the 
research emphasis both stages are-  
1. Are trees and urban forest important elements of the community? 
2. How valuable is the urban forest in the community? 
3. Does a clear linkage exist between quality of life measures and choices to 
expand the urban forest/canopy?  
The elements and results of the survey will take on the position of potentially 
controlling independent variables, leading to the effects on the dependent variable, the 
responders’ willingness to change and take steps to improve the UTC and sustainability. 
The spatial allocation of the respondents allows inference from the analysis about 
possible action at the city level. The research will employ both linear and multiple 
regression analysis of the collected data to check and verify previous work; 
demonstrating positive effects and relationships between urban tree cover and household 
variables.  
The one-to-one analysis provides the coefficients for the regression formula and 
will confirm or refute the findings of Heynen & Lindsay (2003)  the state of Indiana 
study. All statistical measures will attempt to provide varying degrees of understanding in 
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respect to defining the relationship of UTC, receptiveness to change, receptiveness to 
pay, and overall importance of awareness and knowledge along the sectors.   
Left unchecked, continued urban expansion would have negative effects on the 
overall quality of life and the unbuilt environment. This work will identify means and 
ways for communities that expand into the natural forest to do so with a plan of action 
that is sustainable. All sectors must move towards means and ways to protect and 
enhance the urban ecosystem and, in particular, the urban tree cover. The findings can 
provide direction for the various sectors, and particularly HOA’s, to augment their 
bylaws; using a multi-sector approach, especially with communities without zoning to 
foster urban forestry and innovative sustainability measures at the non-governmental 
level (McCoy, 1989).  
A multi-sector approach allows each area to look at commonalities, roles, and 
conflicts in moving towards a unified purpose in retaining and possibly expanding the 
UTC. Additionally, academics  and professionals in planning have a higher responsibility 
to lead in the approach towards sustainability; considering the overall environment as a 
mandate to protect the health and welfare of the public including the natural environment. 
Protection of the urban forest will incur cost, ignored or not. Viewed as a viable capital 
good, we can share in its benefits; whereby the cost can deliver returns toward 
sustainable urban communities. The analysis of the data will shed light on how and/or 
who will lead in this consideration of the urban forest and sustainability. 
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CHAPTER 4 
RESULTS 
4.1 Introduction  
The research began with the idea that the urban forest is an indicator of quality of 
life. As such, the research examined urban tree cover (UTC) percent and how it 
correlation with the census household quality of life variables. Initially the entire census’s 
data set was included in a correlation matrix with the census variables in the columns and 
the UTC of each city in each row. The entire analysis with all tables and outputs is 
included Appendix 1.  
Using a multiple correlation matrix of 25 by 45 variables, with a 95 confidence 
variables with mathematical significance were identified. The Excel program produces a 
total of seven variables that showed positive correlation and relationship to urban tree 
cover values. The original correlation matrix contained 25 cities with urban canopy 
percents and 45 census quality of life variables. Using multiple correlation analysis at a 
95 confidence level seven variables were kept based on a showing of significance. 
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The results from the first phase supported existing literature as previously discussed 
including Tyrvainen & Miettinen (2000), McPherson (2003), and Wolf (2005), all 
considers households relationship to the urban forest with respect to commercial 
experiences, willingness, and quality of life variables. At the initial stage the analysis did 
not provide clarity or any causal relationships between urban tree canopy cover and 
quality of life variables that were not expected. As discussed the relationships, even with 
those showing significance, did not lend any new knowledge for planners in respect to 
the overall sustainability consideration nor did it provide a basis to expand on the issues 
of sustainability. The issue of the overall eco-system and urban tree cover are critical to 
our continued livability, as such, it became imperative to delve deeper into the 
perceptions, and views in respect to urban forestry and sustainability itself across levels 
of civil society. This is especially true based on the work of Biggs & Helms (2007) which 
depicts the evolving of the sectors, such that the roles of and influences of one has 
expanded into the other. From a planner's perspective and in accordance Yearwood 
(1971) the advocacy role planners should take requires a deeper understanding and 
recognition of norms, values, and sectoral differences within this new urban ecosystem. 
Such additional knowledge requires a turn in the approach and the questions needed to 
get this understanding required the primary data collection instrument. Even the method 
of deployment is crucial in this highly technical and fast pace urban communities.   
123 
 
 
 
The collection of the primary data followed the premise that the household sector is 
a key participant in the domain of groups important to our social fabric this is consistent 
with current trends in planning and aligns with the rich history of advocacy Davidoff 
(2003), Habermas (1984/1981, 1987/1981), and Healy (2003),   
To reiterate this research is unique in that it considers, first the importance of frame 
of reference in the context of  their values, world views, and as stated by Harbermas their 
lifeworld influences (1981/). Then this research examines how individuals generally and 
the sectors collectively operate and interrelate in respect to issues of  knowledge and 
awareness, Included in the latter consideration is concerns of actionable change, 
receptivity for action, and overall sectoral relationships utilizing the urban forest as the 
central theme but taking into consideration overall sustainability in addressing the 
research questions. Finally, the research considers the sectors roles across a predictor 
variables, and receptivity to act measured over different spatial scales. 
4.2 Descriptive Data 
 This section of the chapter provides the descriptive data for all of the variables of 
interest in this study. The descriptive data are presented by category and therefore the 
descriptive data for the independent variables are provided first followed by the 
descriptive data for the control variables and finally the dependent variables (Kachigan, 
1991). Additionally the descriptive data for the municipalities is included at the end of 
this section. 
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Figure 20. Distribution of Survey Respondents by Zip Code.
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4.2.1 Descriptive Data for the Independent Variables 
The participants’ reported sector was the primary independent variable of interest 
in this study. The sample composition by sector is provided in Table 5. The results 
indicate that the majority of the participants were part of the household sector, with the 
non-profit, for profit, and the public sector having sufficient responses to meet statistical 
methods requirements.  
Table 5 
Sector Composition of Sample 
Sector Frequency Percent 
Public 61 15.3 
For profit 32 8.0 
Non profit 29 7.3 
Household 271 67.9 
Unknown 6 1.5 
  
The sector variable was transformed in order to create dummy variables for the 
regression analysis. Specifically, a dummy variable (1 or 0) was created for the public 
sector, for the profit sector, and for the non-profit sector while the household sector 
served as the reference category.   
 Table 6 provides the descriptive statistics for the lot, neighborhood and city 
variables from Section 8 of the survey, which pertained to the extent to which 
participants would like more trees added to their lot, their neighborhood, and their city. 
The results indicate that participants’ mean scores were relatively low with regard to their 
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lot (0.65), their neighborhood (2.36), and their city (3.28).  However, it is important to 
note that there were some participants who scored at the highest end of the scale and 
therefore some participants indicated that they would like many more trees added to their 
lot, neighborhood and city.   
Table 6 
Desire for More Trees Added to One’s Lot, Neighborhood and City 
Section 8 n Mean Median Mode SD Skew 
My lot 399 0.65 1.0 1 0.62 0.78 
My neighborhood 399 2.36 2.0 2 2.23 1.00 
My city 399 3.28 3.0 3 3.07 0.65 
Note. My lot ranged from a possible minimum of 0 to a possible maximum of 3. My 
neighborhood ranged from a possible minimum of 0 to a possible maximum of 8. My city 
ranged from a possible minimum of 0 to a possible maximum of 9. 
 
 The methodology used to acquire the composite score for the projected amount of 
new trees to the scales  maintained subject consistency by allocating scores based on a 
progression of 1 point for every instance a responder selected any amount of new growth 
under my lot, 2 points for the neighborhood, and 3 points for the city scale respectively. 
The only basis for the progressive scoring is the nestedness and the progression of the 
scales. The notion is choices affects more persons and space as they progress along the 
continuum. Although the mean scores are low, the spatial impact provides demonstrative 
improvement of the urban cover if the scoring is indeed representative of the entire 
population and is indicative of the potential for overall positive change on a regional 
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level. Normalizing the scores along the scales produces the comparative relationship of 
willingness to expand at, the lot, the neighborhood, or the city at 21.67, 29.50, and 36.44 
percent respectively. Overall, level of willingness at all scales is 30%.  
While Section 2. Awareness and Knowledge, survey questions Q3, Q4, Q5, and 
Q6, and Section 3. The Urban forest, Q1, Q2, Q3, and Q4 are used as independent 
variables for the Hypothesis 4, the variables take on the dependent/criterion position for 
Hypothesis 2, 3, and 5 respectively. As such, additional descriptive details are presented 
again in 4.2.3. Descriptive Data for the Dependent Variables.  
Table 7, provides the relationship of the sectors in respect to awareness of the 
energy cost benefits of the urban forest. The data identifies that all sectors awareness 
threshold, (based on adding choice 1, Yes I knew that and choice 3, It is good to know 
that) exceeded 70, with the overall average threshold for all sectors at 76.1.  
 
Table 7.  
Urban forest Awareness /Relating to Energy Cost 
Did you know that trees correctly placed on your lot can specifically reduce your 
energy cost both in the winter and the summer 
Answer Options Public 
For 
profit 
Non 
profit 
House
hold 
Response 
Percent 
Yes I knew that 35 24 19 165 62.3 
No  I did not know that 17 8 5 63 23.8 
It  is good to know that 9 0 5 40 13.8 
I   do not care one way or the 
other 
0 0 0 0 0.0 
  
n=390 
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In Figure 21, the second and fifth columns show that overall Harris county 
residents have a positive outlook based on their responses in respect to conservation of 
the natural environment as important and willing to do something to protect the same. 
Also, the figure shows how the sectors responded to the question. 
 
 
Figure 21. Conservation of Natural Environment. 
Table 8, depicts the concerns for elements germane to a healthy natural 
environment, Harris County residents indicated an overall 89.9 positive rating, which 
includes agreements and willingness to protect.  Another interesting element of this 
response is the relative low level of apathy in the response based on the premise that not 
to care relates to knowing what one does not care about and chooses not to. 
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Table 8. 
Urban forest Awareness / Natural Environment 
Do you think the conservation of the urban natural environment, which include the 
trees, foliage, wild small animals, birds, bees, and other aspects of the unbuilt urban 
area is important to your personal well being 
Answer Options 
Response 
Percent 
Response Count 
I am not sure one way or the other 5.3 21 
Yes I generally agree with the above statement 79.6  317 
No, I generally do not agree with the above 
statement 
2.5 10 
I do not care one way or the other 2.3 9 
I care and would like to do something to protect. 10.3 41 
  n=398 
    
 Figure 22, details relative awareness based on perceptions of respondents and 
their local officials. A telling response is the household frame of reference expectations 
of their local officials more aware as a whole.   
 
 
Figure 22. Relative Awareness Section 2. Question 6 
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Table 9, is an aggregate of Harris County residents, notwithstanding frame of 
reference of response, in respect to the 12 elements of sustainability. Columns one and 
three are key responses in this question. 
Table 9 
Level of Awareness on Measures of Sustainability  
 
Very 
aware 
Unaware 
Do not 
care 
Will like to 
know more 
Acid rain 201 108 24 94 
Water pollution 324 38 6 60 
Aquifer protection 132 174 17 96 
Runoff from parking lots 186 142 22 62 
Global warming 282 30 56 48 
Air pollution 332 23 8 46 
trees reduce air pollution 291 60 12 58 
Rain gardens 117 191 17 107 
Wet lands 238 89 16 64 
Trees benefit to clean water 217 116 9 73 
Recycling programs 329 27 12 58 
Value of trees 314 41 7 54 
n=380  to  n=393 
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4.2.2 Descriptive Data for the Control Variables 
 The only non-demographic control variable in this study was the participants’ 
level of satisfaction with the state of the urban forest, Survey Section 4. The response 
choices were based on a five-point Likert scale ranging from very dissatisfied (1) to very 
satisfied (5). The descriptive results in Table 10 indicate that participants were most 
likely to say that they were satisfied with the amount of trees on their lot, the amount of 
trees and clusters of trees within walking distance of their home (including parks), the 
amount of public trees along streets, the sighting of birds and small wild animals, and the 
ability to get away and be part of the natural environment.   
 
Table 10 
Level of Satisfaction 
Section 4 n Mean Median Mode SD Skew 
Trees on your lot 399 3.47 4.0 4 1.21 -0.60 
Within walking distance 397 3.47 4.0 4 1.14 -0.50 
Public trees along streets 397 3.20 3.0 4 1.15 -0.22 
Sighting of birds/animals 397 3.53 4.0 4 1.09 -0.58 
Natural environment 397 3.22 3.0 4 1.12 -0.33 
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On average, participants were most satisfied with the sighting of birds and small 
wild animals (3.53) and least satisfied with the amount of public trees along streets 
(3.20). However, there was a relatively large degree of variability in participants’ 
perceptions as indicated by the standard deviations. 
 The participants’ status in terms of whether or not they owned the property in 
which they resided was also one of the five control variables in this study. Table 11, 
provides the composition of the sample based on ownership status.  
 
Table 11 
Ownership Status Composition of Sample 
Owner of residence Frequency Percent 
Rent 250 62.7 
Own 149 37.3 
 
 
The results indicate that 37.3 of the participants in this study said that they owned the 
property in which they resided and therefore the majority of the participants represented 
in this study were not the owners of their residence.  
 Educational attainment was another control variable. The descriptive results 
featured in Table 12 indicate that participants were most likely to have between some 
college (27.6) and a four year degree (26.3) with 64.4 falling somewhere in between 
those two parameters.  
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Table 12 
Educational Composition of Sample 
Education Frequency Percent 
Less than high school diploma 8 2.0 
High school diploma 60 15.0 
Some college 110 27.6 
Associate degree or technical degree 42 10.5 
Four year degree 105 26.3 
More than four years of college but no graduate 
degree 
17 4.3 
Masters degree 39 9.8 
Doctorate degree 8 2.0 
Unknown 10 2.5 
 
 Income was another control variable. The frequencies and percentages by income 
level are presented in Table 13.  The results indicate that participants were most likely to 
report that their income was less than $30,000 (21.6). However, the distribution of 
income was relatively wide and evenly distributed between the levels of income with 
many participants indicating that their income was over $100,000 per year (15.5). 
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Table 13 
Income Composition of Sample 
Income Frequency Percent 
Less than 30K 86 21.6 
Less than 45K but more than 30K 65 16.3 
Less than 60K but more than 45K 65 16.3 
Less than 75K but more than 60K 48 12.0 
Less than 100K but more than 75K 63 15.8 
Over 100K 62 15.5 
Unknown 10 2.5 
 
 
 The next control variable was employment, which consisted of 10 dummy coded 
variables. The results indicate that while participants were most in the “other” category 
the overall types of employment represented were diverse. Office worker was the most 
selected specific employment type. Several respondents included check marks did not 
permit coding of the employment data doe descriptive purposes. Table 14, provide the 
overall details of the employment question.  
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Table 14 
Employment Composition of Sample 
Employment Frequency Percent 
Trades person including carpenter, plumber, 
electrical 
13 4.08 
Office worker, administrative/clerical 
46 14.42 
Retail sales 
23 7.21 
Construction laborer helper 
3 0.94 
Management retail or manufacturing 
9 2.82 
Health or education support services 
21 6.58 
Medical professional practitioner 
11 3.45 
Educator (classroom including higher education) 
20 6.27 
Upper management 
17 5.33 
Food service 
12 3.76 
Other 
144 45.14 
 
319 100 
 
 The final control variable was tenure in one’s respective residence. The 
descriptive statistics for tenure, as well as for the other two control variables that were in 
rank form, are provided in Table 15. The results indicate that on average, participants 
lived in their current residence for 8.71 years; although one year was the most common 
response. The results also indicate that on average, participants had the equivalent of an 
Associate’s degree or technical degree (4.09) with the most common response being 
some college. 
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Finally, the results indicate that on average, participants made between $45,000 and 
$75,000 per year with the most common income being under $30,000, as previously 
indicated.  
 
Table 15 
Central Tendency and Dispersion for Tenure, Education, and Income 
Source n Mean Median Mode SD Skew 
Tenure 389 8.71 5.0 1 9.52 2.52 
Education 389 4.09 4.0 3 1.66 0.41 
Income 389 3.32 3.0 1 1.78 0.14 
 
 
4.2.3 Descriptive Data for the Dependent Variables 
 The first dependent variable pertained to the Likert scaled items in Section 2 (S2) 
of the survey. Table 16, provides the descriptive statistics for each of those items, which 
references the questions (Q) and variables as follows: Variable 1 = S2 Q3; Variable 2 = 
S2 Q4; Variable 3 = S2 Q6 (Relative Awareness); Variable 4 = S2 Q5 (Level of 
Awareness).  
 The results indicate that participants were most likely to say that they were very 
aware that trees correctly placed on their lot can specifically reduce their energy cost both 
in the winter and the summer. In addition, participants were most likely to state that they 
generally agree that the conservation of the urban natural environment is important to 
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their personal well-being. Furthermore, participants were most likely to state that when 
compared to their local officials, their local officials are likely more aware then they are.   
 
Table 16 
Section 2 Measures of Central Tendency and Dispersion: Awareness and Knowledge 
Section 2 N Mean Median Mode SD Skew 
Trees reduce energy cost 396 3.39 4.0 4 0.84 -0.83 
Conservation is important 398 3.93 4.0 4 0.68 -2.18 
Relative awareness 399 -0.09 0.0 -1 0.83 0.17 
Level of awareness 396 3.37 3.5 4 0.50 -1.04 
Note. The first variable was measured on a four-point scale ranging from I do not care 
one way or the other (1) to yes I knew that (4). The second variable was measured on a 
five-point scale ranging from I do not care one way or the other (1) to I care and would 
like to do something about it (5). The third variable was measured on a three-point scale 
ranging from my local officials are likely more aware then I (-1) I believe I am more 
aware than my local officials (1). The fourth variable was measured on a four-point scale 
ranging from do not care (1) to very aware (4). 
 
 Overall the results suggest that while participants were most likely to be aware of 
these urban forest issues, they tended to believe that they were less aware when compared 
to their local officials. Also, there was a relatively large degree of variability in 
participants’ perceptions as indicated by the standard deviations. 
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 Table 17, decomposes the 12 factors from Item 5. All of the items were based on 
a four-point scale ranging from do not care (1) to very aware (4). The results indicate that 
participants were most likely to be unaware of aquifer protection and rain gardens.  
On average, they were most aware of air pollution (3.78) and least aware of rain gardens 
(2.82). However, there was a relatively large degree of variability in participants’ 
perceptions as indicated by the standard deviations. 
 
Table 17 
Level of Awareness 
Section 2.5 n Mean Median Mode SD Skew 
Acid rain 390 3.19 4.0 4 0.95 -0.73 
Water pollution 393 3.74 4.0 4 0.61 -2.36 
Aquifer protection 380 2.88 3.0 2 0.94 -0.05 
Runoff from parking lots 384 3.06 3.0 4 1.00 -0.44 
Global warning 387 3.41 4.0 4 1.07 -1.52 
Air pollution 386 3.78 4.0 4 0.59 -2.88 
Trees reduce pollution 388 3.59 4.0 4 0.78 -1.75 
Rain gardens 389 2.82 3.0 2 0.91 0.05 
Wet lands 383 3.35 4.0 4 0.92 -1.01 
Trees benefit water 386 3.27 4.0 4 0.90 -0.71 
Recycling programs 391 3.75 4.0 4 0.63 -2.77 
Value of trees 386 3.71 4.0 4 0.65 -2.18 
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 Table 18, identifies the third dependent variable which came from Section 3 of the 
survey and provides the descriptive statistics for the four items associated with that 
section of questions. The results indicate that participants were most likely to select “very 
important” for all items and therefore they were most likely to feel that, having outdoors 
(including parks) with many trees and other natural features, having clusters of trees 
growing throughout the neighborhood, and having trees and shrubbery cover to support 
small wildlife are very important. On average, participants rated having outdoors with 
many trees and other natural resources as most important (3.99) and having a large tree in 
every yard as being least important (3.79). However, there was a relatively large degree 
of variability in participants’ perceptions as indicated by the standard deviations. 
 
Table 18 
View of Nature 
Section 3 n Mean Median Mode SD Skew 
Tree in every yard 399 3.79 4.0 5 1.40 -0.99 
Outdoors 397 3.99 5.0 5 1.51 -1.23 
Clusters of trees 396 3.84 4.0 5 1.36 -1.02 
Support small wildlife 398 3.93 5.0 5 1.40 -1.14 
 
 
 The final dependent variable pertained to the participants’ willingness to take 
action, which aligned with Section 6 of the survey. The participants’ descriptive results 
for the six Likert scaled items associated with Section 6 of the survey are presented in 
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Table 19. The responses were based on a five-point scale ranging from a very bad idea 
(1); to a very good idea you have my full support (5). The results indicate that 
participants’ responses tended to vary based on the specific action. For example, on 
average, participants were most likely to want to take action if the action pertained to a 
property tax reduction or credit for every tree on their property (4.02), but least likely to 
want to take action if the action pertained to an ordinance requiring a permit to remove 
trees from private property (2.55).  
 
Table 19 
Taking Action 
Section 6 n Mean Median Mode SD Skew 
Give up small corners 396 3.10 3.0 2 1.24 0.00 
Minimum tree ordinance 395 3.03 3.0 4 1.34 -0.05 
Property tax reduction 394 4.02 4.0 5 1.16 -1.05 
Require permit ordinance 394 2.55 3.0 1 1.37 0.30 
Show to will protect 395 3.82 4.0 5 1.17 -0.72 
Identify tree coverage 395 3.39 4.0 4 1.14 -0.35 
 
 Finally, three of the factors of interest in this study were composed of 
multiple items that were combined into three separate composite score (Section 2, 
Section 3, and Section 6). These factors included the 12 factors associated with Item 5 in 
Section 2, Items 1-4 in Section 3, and Items 1, 2, 3, 5, 6, & 7 in Section 6. Since these 
items were combined into one overall composite rating, the internal reliability of the 
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items was evaluated by computing a Cronbach’s alpha. The results featured in Table 20, 
indicate that the 12 awareness factors associated with Item 5 in Section 2 yielded good to 
excellent internal reliability,  = .83; the four items in Section 3 yielded excellent internal 
reliability,  = .94; and the six items in Section 6 yielded moderate to good internal 
reliability,  = .78 (Ponterotto & Ruckdeschel, 2007).  
 
Table 20 
Internal Reliability for Composite Ratings 
          Range   
Source n Mean SD Potential Actual Skew 
S2: awareness 399 3.37 0.50 0.83 1-4 1.0-4.0 -1.04 
S3: care/importance 399 3.89 1.31 0.94 1-5 1.0-5.0 -1.21 
S6: taking action 397 3.32 0.86 0.78 1-5 1.0-5.0 -0.13 
 
4.2.4 Descriptive Data of Municipalities 
 There are 52 local government entities operating within Harris County. Of that 
group, 48 municipalities met the requirements necessary for consideration to complete 
the questionnaire. A controlling factor in the type of local formation is the population and 
land area of the municipality. The specific formations mandated by the Texas Civil 
Statures Local government code are, General Law, Home Rule, Municipality, and 
Special-law Municipalities.  
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 Additionally, all cities within Harris County are designated urban within one of 
the six county census districts (CCD).  Table 21 features the results of municipality data 
collection using the internet and telephone interviews to collect the data.  The overall city 
data collection response rate was 53% of the 48 eligible for consideration within the 
county.   
 
Table 21  
Municipalities Responses to City Factors in Place.   
 
Comprehensive Plan 66.67 
Tree City USA 26.67 
Planning Department 76.67 
Building Department 93.33 
Permitting Department 93.33 
Tree Inspector  40.00 
Arborist 16.67 
GIS / Mapping 56.67 
Building Ordinance 93.33 
Zoning Ordinance 93.33 
Sub Division Ordinance 84.62 
Landscape Ordinance 60.00 
Tree Ordinance 56.25 
Tree Planting Incentives 7.14 
Have Web Page 100.00 
n=25 
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The change of land area, In Table 22, the land area, tree canopy percent, and 
available green space as detailed demonstrate the aggregated changes. Hypothesis 6 
utilizes a predicted growth quotient to demonstrate the potential negative or positive 
impact due to the level of willingness and or receptivity towards positive change in 
respect to urban forestry and sustainability in general. 
 
Table 22 
Land area, UTC, Available Green space (AGS), with change of UTC from 1996 to 2006 
Name 
Developed 
a . FIA 2006
 USDA FIA 1996 
 
Land 
area 
km
2
 
Land 
area  
Tree  
h
 
AGS 
 i
  
Tree 
cover  
Land 
area 
km
2
 
Change 
in UTC 
'96' to 
''06' 
Aldine CDP 20.9 99.1 22.5 38.4 11.0 21.00 11.52 
Atascocita CDP 30.6 43.0 20.9 42.1 na     
Barrett CDP 4.4 26.9 23.8 54.8 25.1 10.30 -1.31 
Baytown  58.8 71.8 18.1 45.3 15.3 81.10 2.78 
Bellaire  9.4 100.0 36.0 13.2 9.8 9.40 26.19 
Brookside Village  3.6 67.4 12.0 72.5 17.0 5.50 -5.03 
Bunker Hill Village  3.7 100.0 60.1 8.6 32.0 3.80 28.10 
Channelview CDP 27.0 66.1 20.5 40.0 11.2 42.40 9.28 
Cinco Ranch CDP 11.5 89.9 4.0 54.0 na 
 
  
Clear Lake Shores  1.1 98.3 19.0 45.7 0.0 1.00 19.01 
Cloverleaf CDP 9.1 99.1 27.5 21.8 10.4 9.20 17.07 
Crosby CDP 3.6 61.9 27.6 46.7 na 
 
  
Deer Park  23.0 82.8 12.4 43.5 2.9 26.90 9.47 
El Lago  1.6 97.3 35.7 23.9 14.0 1.70 21.73 
Friendswood  33.4 61.6 15.6 56.0 23.0 53.70 -7.44 
Galena Park  7.9 62.3 16.9 37.7 14.4 12.90 2.55 
Hedwig Village  2.2 100.0 37.8 12.5 na 
 
  
Highland Village  10.2 76.0 3.2 64.7 7.5 10.80 -4.29 
Hilshire Village  0.7 100.0 60.9 7.0 40.0 0.70 20.94 
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Houston  1,184.3 78.7 19.7 32.5 12.5 1398.30 7.22 
Humble  15.7 61.1 15.1 39.1 29.1 25.50 -14.01 
Hunters Creek 
Village  5.2 99.9 60.3 9.6 37.6 5.00 22.74 
Jacinto   4.7 97.2 24.3 24.0 6.8 4.80 17.53 
Jersey Village  8.7 98.5 16.8 40.7 1.6 6.50 15.19 
Katy  14.2 51.2 13.2 51.8 19.1 20.80 -5.85 
Kemah  3.1 68.9 9.3 56.0 20.3 4.00 -11.04 
La Porte  36.0 73.3 12.8 49.1 9.2 49.90 3.63 
League   49.4 37.6 9.2 59.0 25.6 133.10 -16.42 
Mission Bend CDP 13.0 95.6 16.0 36.4 5.7 13.50 10.26 
Missouri   41.1 53.3 13.5 48.6 12.1 60.10 1.42 
Mont Belvieu  12.6 33.6 4.3 65.4 14.2 35.00 -9.91 
Morgan's Point  3.5 86.6 6.8 39.0 5.8 4.20 0.97 
Nassau Bay  3.1 93.3 17.9 33.1 4.6 3.30 13.30 
Pasadena  83.8 74.4 14.5 39.2 10.8 113.40 3.66 
Pearland  56.4 55.9 8.7 60.0 11.0 51.00 -2.31 
Piney Point Village  5.5 99.4 61.0 11.4 43.9 5.50 17.06 
Seabrook  10.1 68.8 15.6 47.4 21.2 14.80 -5.56 
Sheldon CDP 5.0 75.0 12.6 45.3 na na   
Shoreacres  1.9 80.5 33.3 40.9 45.7 2.30 -12.36 
South Houston  7.9 100.0 15.1 30.0 1.3 7.80 13.79 
Southside Place  0.6 100.0 26.9 9.3 14.0 0.60 12.87 
Spring CDP 30.3 49.1 27.2 35.6 40.9 61.80 -13.74 
Spring Valley  3.4 100.0 46.9 15.4 25.0 3.40 21.86 
Stafford  16.0 88.6 4.9 45.8 2.2 18.10 2.73 
Sugar Land  51.8 82.0 15.8 41.8 4.4 31.80 11.38 
Taylor Lake Village  2.7 89.5 29.5 37.6 21.7 2.90 7.79 
Tomball  12.7 48.7 20.2 43.2 31.7 25.60 -11.53 
Webster  9.5 56.8 3.7 47.0 9.3 13.60 -5.57 
West University 
Place  5.2 100.0 41.2 6.2 14.0 5.20 27.15 
Waller  2.7 72.6 11.6 59.5 na na   
The Woodlands CDP 46.0 75.4 38.0 24.4 na na   
       
5.75 
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a. Developed is NLCD 2001 classes 21 (developed-open 
space), 22 (developed-low intensity), 23 (developed-medium 
intensity), and 24 (developed-high intensity) (USGS, 2007). 
USDA Forest Service 
1997a-Retrieveal system. 
The methodology used to 
calculate the UTC in urban 
areas was low. Dwyer, 
Nowak, Noble, Sisinni 
(2000)  
h. Tree canopy 
cover. 
    i. Available green space (AGS) is total green
space-tree canopy cover (if the calculated value is 
less than 0, then value set at 0). 
 
 
 
 
 
 Based on the data, the urban tree cover percent demonstrated a positive 5.4 
change. That change could be a real change or simply improved measurement techniques 
from 1996 to 2006. What seems to be of more interest in the data is the negative changes 
given, Dwyer et al (2000), reported the initial FIA analysis likely under reported the tree 
cover. Considering that the 1996 UTC could have been under reported, the negative 
changes between 1996 and 2006 implies major reductions in the urban tree canopy. The 
next report has a scheduled publish date within the next three to four years, which weighs 
in on the importance of this research and its ability to be included in the overall 
discussion on how policy and management plans are designed in the future. This research 
can play an important role beyond simply replanting trees, but on the method and means 
to improve the urban tree fabric because of the information gained from this study. 
 Of the cities reporting the mean urban tree cover using 2006 data is 26.89 percent, 
with Piney Point reporting a high of 61, while Webster has a low of 3.7. Interestingly 
from phase one analysis the optimum predicted UTC was 25.1% which was 15% lower 
than the standards considered optimum by the American forest service and another reason 
why additional analysis was necessary.  
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4.3 Resident Survey Analysis 
 In order to evaluate the characteristics of the independent or predictor variables, 
the control variables and the dependent or criterion variables, descriptive summarizations 
were used in conjunction with regression modeling. Nominal variables such as the sector 
were descriptively analyzed by computing frequency distributions. Ranked and interval 
level variables were described using computed measures of central tendency, variability, 
and skew. In addition, for those survey items in which a composite variable was created 
by averaging the items, a Cronbach’s alpha was computed in order to determine the 
internal reliability of the items linking to a given section of the survey (Ponterotto & 
Ruckdeschel, 2007). 
 Hypothesis one was best analyzed using a two-step hierarchical linear regression 
model Field (2009) where the five control variables (rent or own, education, tenure, 
employment, and income) were entered into the first step of the analysis. Field indicates 
the type of analysis works well based on prior knowledge of interrelationships and 
correlations within several domains, the sectors, and correlation within the survey 
questions.  
The sector dummy variables were entered into the second and final step of the 
analysis. The dependent or criterion variable consisted of each of the Likert scaled items 
associated with Section 2 of the survey. The models were evaluated based on the amount 
of variability accounted for as measured by R
2
 and the level of significance associated 
with the specific step in the model. Statistical significance was determined by an alpha 
level of .05.  
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 Hypotheses two and three were addressed by computing mean ratings for each of 
the survey items associated with Section 3 (hypothesis 2) and Section 6 (hypothesis 3) of 
the survey for each of the four sectors. Those mean ratings were plotted via a line chart 
illustrating and comparing each of the four sectors. In addition, confidence errors were 
computed around the composite mean ratings for Section 3 (hypothesis 2) and Section 6 
(hypothesis 3) in order to determine the true population level of importance, and then the 
four sectors were compared based on their composite ratings via an analysis of variance 
(ANOVA). Bonferonni post hoc comparisons were conducted when overall significant 
differences emerged, in order to determine specifically where the significant differences 
occurred (Field, 2009). 
 Hypothesis four was addressed by conducting a two-step hierarchical linear 
regression analysis where the control variables (Section 4 items) were entered into the 
first step of the analysis, and the Likert scale items from Sections 2 and 3 of the survey, 
which represented the predictor variables, were entered into the second and final step of 
the analysis. The dependent or criterion variable was an overall composite rating for the 
Likert scaled items associated with Section 6 of the survey. The models were evaluated 
based on the amount of variability accounted for as measured by R
2
 and the level of 
significance associated with the specific step in the model. Statistical significance was 
determined by an alpha level of .05. 
 The fifth hypothesis was addressed by conducting a two-step hierarchical linear 
regression analysis where the five control variables (property owner, education, tenure, 
employment, and income) were entered into the first step of the analysis, and the sector 
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dummy variables were entered into the second and final step of the analysis. The 
dependent or criterion variable was an overall composite rating for the Likert scaled 
items associated with Section 3 of the survey. The models were evaluated based on the 
amount of variability accounted for as measured by R
2
 and the level of significance 
associated with the specific step in the model. Statistical significance was determined by 
an alpha level of .05.  
 The sixth and final hypothesis was addressed by conducting a cross tabulation of 
respondents willingness to expand the urban forest on all spatial scales by commuting a 
growth model utilizing the response from Section 8 item 13. A growth value was ascribed 
to my lot, my neighborhood, and my city. The city survey data is utilized in this section 
to help to explain the potential growth values at the city and the county census district 
scale. In addition, a linear regression was conducted whereby the lot, neighborhood, and 
city variables from Item 13 in Section 8 of the survey served as the criterion/dependent 
variable/s and the Sectors serve as the independent predictor variables while composites 
of Section 3 and Section 6 of the survey are utilized as control variables. Statistical 
significance was determined by an alpha level of .05.  
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4.4  Hypothesis 
  This section of the chapter provides the data analysis results addressing 
each of the six hypotheses associated with the study. Statistical significance was 
determined by an alpha of .05 and therefore obtained significance levels less than .05 
indicate that the null hypothesis should be rejected and obtained significance levels 
greater than .05 indicate that the null hypothesis should be retained.   
4.4.1 Hypothesis 1 
 The first hypothesis predicted that the sectors are different in how they relate to 
knowledge and awareness of the urban forest. The complimentary null hypothesis states 
that there are no differences between the sectors as it relates to knowledge and awareness 
of the urban forest. Therefore the sectors were included as the primary predictor variable 
in step two of the hierarchical linear regression model (HLM) and the five control 
variables were entered in step one of the model. The dependent or criterion variables 
included each of the four Section 2 items relating to awareness. A total of four separate 
models were run; one for each applicable item from Section 2 on the survey. 
 The HLM results for the first item pertaining to knowledge that trees correctly 
placed on one’s lot can specifically reduce energy costs both in the winter and the 
summer (Item 3), are presented in Table 23.  The results indicate that the control 
variables accounted for 9 of the variability in participants’ responses, which was 
statistically significant, F(13,370) = 2.73, p = .001.  However, the results also indicate 
that when adding the three sector dummy variables into the model, the model explained 
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less than 1 of additional variability in participants’ responses, which was not a 
statistically significant increase, F(3,367) = 0.56, p = .683.   
 
Table 23 
Hierarchical Linear Regression Results for Section 2, Item 3 
  S2.3 
Predictor ΔR2 β 
Step 1 .09**   
     Control variables     
Step 2 .004   
     Public sector   -.01 
     For profit sector   .04 
     Non-profit sector   .05 
Total R
2
 .09**   
n 384    
Note. The control variables consisted of a property ownership dummy variable, income, 
education, tenure, and nine employment dummy variables. *p < .05; **p < .01. 
 
 The results for the second item pertaining to the extent, to which participants 
think that the conservation of the urban natural environment is important to their well 
being (Item 4), are provided in Table 24.  The results indicate that the control variables 
accounted for 5 of the variability in participants’ responses, which was not statistically 
significant, F(13,372) = 1.58, p = .089.  However, the results indicate that when adding 
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the three sector dummy variables into the model, the model explained an additional 2 of 
the variability in participants’ responses, which was a statistically significant increase, 
F(3,369) = 2.86, p = .037.   Specifically, the public sector was statistically significantly 
associated with lower importance ratings, β = -.12, p = .019, as was the for profit sector, β 
= -.11, p = .040.  
 
Table 24 
Hierarchical Linear Regression Results for Section 2, Item 4 
  S2.4 
Predictor ΔR2 Β 
Step 1 .05   
     Control variables     
Step 2 .02*   
     Public sector   -.12* 
     For profit sector   -.11* 
     Non-profit sector   -.004 
Total R
2
 .07*   
n 384    
Note. The control variables consisted of a property ownership dummy variable (S812), 
income (S89), education (S84), tenure (S81), and nine employment dummy variables 
(S811). *p < .05. 
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 Table 25 provides the results for the third item pertaining to participants’ overall 
level of awareness (e.g., composite rating for Item 5).  The results indicate that the 
control variables accounted for 6 of the variability in participants’ responses, which was 
not statistically significant, F(13,373) = 1.71, p = .058.   In addition, the results indicate 
that when adding the three sector dummy variables into the model, the model explained 
less than 1 of additional variability in participants’ responses, which was not a 
statistically significant increase, F(3,370) = 0.33, p = .802.   
Table 25 
Hierarchical Linear Regression Results for Section 2, Item 5 Composite Rating 
  S2.5 composite 
Predictor ΔR2 Β 
Step 1 .06   
     Control variables     
Step 2 .003   
     Public sector   .00 
     For profit sector   .04 
     Non-profit sector   .04 
Total R
2
 .06   
N 384    
Note. The control variables consisted of a property ownership dummy variable, income, 
education, tenure, and nine employment dummy variables. 
 
153 
 
 
 
 Finally, the results for the fourth item pertaining to relative awareness (Item 6) are 
provided in Table 26. The results indicate that the control variables accounted for 10 of 
the variability in participants’ responses, which was statistically significant, F(13,370) = 
3.03, p < .001. In addition, the results indicate that when adding the three sector dummy 
variables into the model, the model explained an additional 3 of the variability in 
participants’ responses, which was a statistically significant increase, F(3,367) = 4.00, p 
= .008.  Specifically, the non-profit sector was statistically significantly associated with 
higher awareness ratings, β = .16, p = .002.  
 
Table 26 
Hierarchical Linear Regression Results for Section 2, Item 6 
  S2.6 
Predictor ΔR2 β 
Step 1 .10***   
     Control variables     
Step 2 .03**   
     Public sector   .08 
     For profit sector   .09 
     Non-profit sector   .16** 
Total R
2
 .13***   
N 384    
Note. The control variables consisted of a property ownership dummy variable, income, 
education, tenure, and nine employment dummy variables. *p < .05; **p < .01; ***p < 
.001. 
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The results for Hypothesis 1 indicate that the sectors are different in how they 
relate to knowledge and awareness of the urban forest. Specifically, the public sector and 
the for-profit sector were statistically significantly associated with lower importance 
ratings, and the non-profit sector was statistically significantly associated with higher 
awareness ratings. Therefore the null hypothesis was rejected.  
The methods used depicts that the household sector is quite different from the 
other sectors in reference to the sustainability awareness and knowledge questions and 
the potential view for positive change. As shown the model depicts alignment and 
positive relations between sectors as it relates to S2.3 and S2.5 with slight variability 
between sectors compared to the household. The public sector demonstrates negative 
concerns in the former and looks like the household in the latter. The for-profit and the 
nonprofit are quite similar in their views and insignificantly more positive in both cases.  
 In respect to the importance of well being due to the urban forest S2.4, the data 
indicates strong negative concerns from the public and for-profit sector while the 
nonprofit sector has stronger positive concerns with the household sector having concerns 
in general. Finally, the relative awareness as a whole is important among all sectors but 
significantly rated as much more important by the non-profit sector compared to all 
others.   
155 
 
 
 
4.4.2 Hypothesis 2 
 The second hypothesis predicted that the natural environment and the urban tree 
cover is an important element within the ecosystem to Harris County residents. The 
complimentary null hypothesis stated that the natural environment and the urban tree 
cover is not an important element within the ecosystem to Harris County owners.  
 Figure 23, illustrates the sector profiles across the four items in Section 3. The 
results indicate that the four sectors had similar profiles, although the household sector 
had higher mean ratings across all four items, indicating that on average, those 
participants’ view of nature is more positive when compared to the other three sectors 
(greater perceived importance). The four sectors were most different with regard to their 
perceived level of importance relating to having clusters of trees growing throughout the 
neighborhood.  Specially, the for-profit sector had more favorable views of nature than 
the public and non-profit sectors while those in the for-profit sector had the least 
favorable views. The three sectors (public, for profit and non-profit) were relatively 
similar with regard to their mean ratings on the remaining three items associated with 
Section 3 on the survey. 
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Figure 23. Sector Profiles for View of Nature Items (Section 3). 
 
 Table 27, provides the composite mean rating for Section 3 for each of the four 
sectors along with the standard errors and confidence intervals. The results indicate that 
the confidence interval around each mean includes values that do not reflect general 
perceived importance (values less than 4.0) and therefore we can’t be 95 confident that 
the natural environment and the urban tree cover is an important element within the 
ecosystem to Harris County residents.  
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Table 27 
Mean, Standard Error and Confidence Interval by Sector for View of Nature 
        95 CI 
Sector n Mean SD Lower Upper 
Public 61 3.46 0.16 3.14 3.79 
For profit 32 3.64 0.23 3.19 4.08 
Non profit 29 3.39 0.24 2.92 3.86 
Household 271 4.06 0.08 3.91 4.22 
 
 
 The one-way ANOVA results comparing the four sectors in their mean composite 
ratings are featured in Table 28. The results indicate that there were overall significant 
differences, F(3,389) = 5.66, p = .001. In addition, partial-eta squared, which is a 
commonly used measure of effect size in ANOVA models (Field, 2009), indicates that 4 
of the variability in participants’ views of nature can be explained by their group 
association. The Bonferonni comparisons indicate that the only significant pair-wise 
comparison was between the household sector and the public sector, p = .007. 
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Table 28 
One-Way ANOVA Results Comparing Sectors on View of Nature 
Source 
Sum of 
squares 
df 
Mean 
square 
F p 
Partial eta 
squared 
Between subjects 673.80 392         
    Group 28.19 3 9.40 5.66 0.001 0.04 
     Error 645.60 389 1.66       
 
 
 The results for Hypothesis 2 indicate that while there was a significant difference 
between the sectors, there was no statistical evidence that the natural environment and the 
urban tree cover is an important element within the ecosystem to Harris County residents.  
Therefore the null hypothesis was retained. 
 
4.4.3 Hypothesis 3 
 The third hypothesis predicted that Harris County property owners are willing to 
take actions to increase the urban tree canopy. However, the complimentary null 
hypothesis predicted that Harris County property owners are not willing to take actions to 
increase the urban tree canopy.   
 Figure 24, displays the sector profiles across the six items listed in Section 6. The 
results indicate that the four sectors had similar profiles, but the for profit sector was 
more in favor than the other three sectors with regard to requesting property owners to 
give up small corners of their property to create tree clusters, and the household sector 
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was more in favor than the other three sectors with regard to requiring all new 
developments to show how they will protect and enhance the urban forest and requiring 
existing communities to identify their current tree coverage and tree clusters. Therefore, 
on average, the participants were most likely to favor actions to be taken by people 
represented in sectors outside of their own sector and least likely to favor actions to be 
taken by people within their own sector.  
 
 
Figure 24.  Sector Profiles for Taking Action Items (Section 6). 
 
 Table 29, presents the composite mean rating for Section 6 for each of the four 
sectors along with the standard errors and confidence intervals. The results indicate that 
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the confidence interval around each mean includes values that do not reflect a willingness 
to take action (values below 4.0) and therefore we can’t be 95 confident that Harris 
County property owners are willing to take actions to increase the urban tree canopy.  
 
Table 29 
Mean, Standard Error and Confidence Interval by Sector for Actions Taken 
        95 CI 
Sector n Mean SD Lower Upper 
Public 61 3.32 0.11 3.10 3.53 
For profit 32 3.32 0.15 3.02 3.62 
Non profit 29 3.20 0.16 2.88 3.51 
Household 271 3.33 0.05 3.22 3.43 
 
 The one-way ANOVA results comparing the four sectors in their mean composite 
ratings are presented in Table 30. The results indicate that there were no overall 
significant differences, F(3,389) = 0.21, p = .892, and less than 1 of the variability in 
participants’ willingness to take action ratings can be explained by their group 
association. Since no significant overall effect was detected, no post hoc analyses were 
conducted (Field, 2009). 
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Table 30 
One-Way ANOVA Results Comparing Sectors on Taking Action 
Source 
Sum of 
squares 
df 
Mean 
square 
F p 
Partial eta 
squared 
Between subjects 284.58 390         
    Group 0.46 3 0.15 0.21 0.892 0.002 
     Error 284.12 387 0.73       
 
 The results of Hypothesis 3 indicate that no statistical evidence was found to 
support that Harris County property owners are willing to take action to increase the 
urban tree canopy. Therefore the null hypothesis was retained.   
4.4.4 Hypothesis 4 
 Hypothesis 4 predicted that environmental awareness and knowledge positively 
affect willingness to protect and expand the urban tree cover. However, the 
complimentary null hypothesis stated that environmental awareness and knowledge 
negatively affects willingness to protect and expand the urban tree cover. Therefore the 
predictor variables included the items from Sections 2 and 3 on the survey (awareness, 
knowledge, and importance), the dependent variable included the composite mean rating 
for Section 6 on the survey (willingness to take action), and the control variables included 
the items from Section 4 of the survey (satisfaction with the state of the urban forest). 
 The HLM results featured in Table 31, indicate that the control variables 
accounted for 6 of the variability in participants’ responses, which was statistically 
significant, F(5,373) = 5.00, p < .001. In addition, the results indicate that when adding 
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the knowledge, awareness and importance variables into the model, the model explained 
an additional 9 of the variability in participants’ responses, which was a statistically 
significant increase, F(8,365) = 4.93, p < .001.  Specifically, stronger agreement that the 
conservation of the urban natural environment is important to their personal well being 
(S2.4) was associated with a greater willingness to take action, β = .13, p = .014.  In 
addition, a higher level of overall awareness (S2.5 composite) was associated with a 
greater willingness to take action, β = .14, p = .09.   
 
Table 31 
Hierarchical Linear Regression Results for Section 6 Composite Rating 
  S6 composite 
Predictor ΔR2 Β 
Step 1 .06***   
     Control variables     
Step 2 .09***   
     S2.3   .04 
     S2.4   .13* 
     S2.5 composite   .14** 
     S2.6   .06 
     S3.1   .09 
     S3.2   -0.07 
     S3.3   .09 
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     S3.4   .03 
Total R
2
 .15***   
N 379    
Note. The control variables consisted of S4.1, S4.2, S4.3, S4.4, which were the five-point 
Likert scale items associated with Section 4 on the survey. These items measured 
participants’ level of satisfaction with the state of the urban forest with higher values 
reflecting more satisfaction. *p < .05; **p < .01; ***p < .001. 
 
 The results for Hypothesis 4 indicate that environmental awareness and 
knowledge positively affect willingness to protect and expand the urban tree cover.  
Specifically, stronger agreement that the conservation of the urban natural environment is 
important to their personal well being was associated with a greater willingness to take 
action, and a higher level of overall awareness was associated with a greater willingness 
to take action.  Therefore the null hypothesis was rejected. 
 
4.4.5 Hypothesis 5 
 The fifth hypothesis predicted that the sectors are different in their caring as it 
relates to the urban forest. However, the complimentary null hypothesis predicted that 
there is no difference between the sectors as it relates to caring about the urban forest. 
Therefore, the predictor variables were the sector dummy variables, the control variables 
included property ownership, tenure, education, income, the employment dummy 
variables, and the dependent, or criterion variable was the composite rating for Section 3. 
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 The HLM results presented in Table 32, indicate that the control variables 
accounted for 4 of the variability in participants’ responses, which was not statistically 
significant, F(13,373) = 1.22, p = .263. However, the results indicate that when adding 
the three sector dummy variables into the model, the model explained an additional 3 of 
the variability in participants’ responses, which was a statistically significant increase, 
F(3,370) = 4.54, p = .004. Specifically, the public sector was statistically significantly 
associated with lower importance ratings, β = -.15, p = .004, as was the non-profit sector, 
β = -.13, p = .013.  
 The results for Hypothesis 5 indicate that the sectors are different in their caring 
as it relates to the urban forest. Specifically, the public sector and the non-profit sector 
were statistically significantly associated with lower importance ratings. Therefore the 
null hypothesis was rejected.  
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Table 32 
Hierarchical Linear Regression Results for Section 3 Composite Rating 
  S3 composite 
Predictor ΔR2 β 
Step 1 .04   
     Control variables     
Step 2 .03**   
     Public sector   -.15** 
     For profit sector   -.09 
     Non-profit sector   -.13* 
Total R
2
 .07*   
N 387    
Note. The control variables consisted of a property ownership dummy variable, income, 
education, tenure, and nine employment dummy variables. 
*p < .05; **p < .01. 
 
4.4.6 Hypothesis 6 
The linear regression results with the lot, neighborhood and city variables 
(Section 8, Item 13) predicting participants’ overall willingness to take action (Section 6 
composite rating) are provided in Table 33. The results indicate that while the overall 
model was not statistically significant, F(3,393) = 1.54, p = .098, and only accounted for 
2 of the variability in participants’ willingness to take action composite ratings, the 
participants’ responses to the city variable was a statistically significant predictor in that 
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the more trees that the participant wants added to the city, the more willing the participant 
is to take action, β = .12, p = .026. 
 
Table 33 
Multiple Linear Regression Results for Section 6 Composite Rating 
        95 CI 
Predictor SE β Upper Lower 
My lot 0.41 .07 .03 -0.10 0.19 
My neighborhood -.003 .02 -.01 -0.04 0.04 
My city 0.03 .02 .12* 0.004 0.06 
(Constant) 3.19 .08   3.04 3.34 
 
 However, those participants who want more trees added to their city are 
significantly more likely to take action. Therefore, a participant’s level of desire for more 
trees added to the city moderates his/her willingness to take action. The potential for 
growth is shown in Figure 25, which uses the mean scores within zip codes to depict a 
potential willingness. Higher scores indicate greater and better opportunities for 
expanding the urban forest and sustainability.
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    Figure 25. Growth Potential Based on the Mean Scores of Survey Respondents Within Zip Codes
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CHAPTER 5 
SUMMARY AND CONCLUSION 
5.1  From the Numbers 
From the results, a broad spectrum of positions, views, concerns, receptiveness, 
and interrelationships are apparent. Frame of reference within the institutional sectors as 
the basis posits a legitimate approach of inquiry. With that, environmental and 
sustainability issues as postulated by the artifact of urban tree cover, and the urban forest 
itself provides a springboard into the overall urban sustainability discussion with facts.  
From a planning perspective, the research encourages a multidisciplinary 
approach of the profession in this current era. Public operators and planners, serving 
within varied types of agencies are themselves influenced by frame of reference. Giving 
consideration to Habermas (1987/1981) and the influences of worldviews, public 
operators and planners actions are somewhat predictive using sectoral trends identified by 
the study.  
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In general, the results provide some insight into the three broad statements indicated in 
Section 3.6 and 3.7 and generalized as follows:  
1. The natural environment and the urban tree cover is an important element 
within the ecosystem.  
2. From the frame of reference stand point, the sectors that are willing to take 
actions to increase the urban tree canopy and positively influence sustainability is 
somewhat predictable. 
3. Environmental awareness and knowledge of the urban forest has positive 
effects. 
An ancillary question based on the previous three, and the foundation for future work; are 
public operators and planners specifically uniquely postured and positioned with this 
information to break through barriers of change based on knowledge.  
 In respect to the first statement, the results on its face indicates that the natural 
environment and the urban tree cover is not important to Harris County residents based 
on the results of Hypothesis 2, the null being retained. The overall negative response 
though, are balanced by the overwhelming positive responses by the household sector 
with overall mean scores exceeding 4.0, an indication of environmental importance. 
Taking the positive view provided by the household sector responders amidst all other 
negative views, with the most significant differences between the public and household 
sectors; the obvious question then is who will lead. This is especially sensitive in that the 
results also indicate the household frame of reference generally expects their local 
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officials to know more than they do and consequently to do not just more, but likely what 
is right.   
 Along the line of importance, an ancillary position is to take action in respect to 
those things that are important. As such, the expected outcome of importance by taking 
action was addressed by Hypothesis 3, which indicated that no one sector was 
overwhelmingly interested in taking action except for one specific area both the public 
and household frame of references showed some willingness toward a property tax 
incentive or credit for trees on private property. Such a response could be indicative of 
the recent City of Houston’s impervious surface ordinance.  
 Another important element, a positive from and otherwise negative outcome was 
the willingness of the for profit frame of reference interest in giving up small corners of 
property to create tree clusters. Such consideration can be the beginning of cultural and 
life world changes. A small move in cultural and worldviews transcends and begins the 
change process; the idea that by design, personal real property has value that enhances 
and/or hinders adjacent spaces then takes on significance based on the research.  
 Environmental awareness and knowledge results of Hypothesis 1 indicates 
that differences exist based on frame of reference. As previously suggested an aspect of 
the study wanted to gauge on how and who can lead on behalf of the urban forest and 
sustainability base on the information garnered.    
Hypothesis 1 tells us that the sustainability issue pertaining to knowledge and 
awareness, and how such can promote and or support positive sustainability measures;  
require expanding learning models and information between the sectors especially from 
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the non-profit to the household, which the data indicates are very receptive. If the 
responses of Hypothesis 4 are indicative of the population as a whole, then improved 
knowledge and awareness can generate positive change. Such is especially acute given 
the findings that the household frame of reference has shown that environmental 
awareness and knowledge are clear indicators of willingness to protect the urban 
environment. Furthermore, an urban education posture can be enhanced with the fact that 
the households’ positive feelings are subsequently accentuated when personal wellbeing 
is connected with the urban forest and issues of sustainability in general.  
A contradictory position develops based on Hypothesis 5, which showed that the 
sectors’ level of caring is different with significant negative positions from the public and 
the non-profit sector. The for-profit sector also hold a negative position but not as 
significant. The paradox again provides a basis for future study into how to bridge the 
gap between knowledge and awareness and that being transcended to caring. Care is 
important because it will provide the sensitivity to hold the course in doing the right thing 
if not all the time most of the time.    
The final major question concerned the overall effects based on environmental 
awareness and knowledge. Generally, from the first five-research questions overall 
positive positions exist for the urban forest. Although in several circumstances based on 
the frame of reference negative positions are apparent. Specifically the public and non-
profit frames of references were surprisingly unwilling to take positive action and 
demonstrated negative positions in caring, which was even more negative than the for 
profit frame of reference. Hypothesis 6 may have had overwhelmingly made the overall 
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difference with a strong positive statement of the overall positive effects along all frames 
of references and spatial scales. The results indicated otherwise. It showed that the 
willingness to expand only existed at the city/regional scale and was of significance. The 
willingness to expand is progressive from the lot to the region with all frames of 
references indicating a positive and progressive outlook along the spatial scales from the 
lot to the region.  
5.2  Considerations for Planning 
Although neither the analysis nor the data provided a basis to speak directly to the 
planning profession, the historical values and underpinnings of planning are within the 
scope of planners from the overall findings. Public operators and planners can help in 
filling the gap based on facts that seem support positive concerns for the environment that 
are motivated by awareness and knowledge. A corollary though, no clear indication as to 
whom could lead in bringing about positive change when results also seem to indicate 
such is wanted.  
The overall inclination of all sectoral frames of references is positive; just the 
same, the worldviews and life world aspirations according to Habermas (1981/1984) 
require expanding the level of consciousness and acting upon knowledge. Such a 
movement requires connecting the positive aspirations with positive actions. However, 
the results also indicate no clear frame of reference to lead. This point is an area for 
expanded study and consideration in respect to the role and modus operandi of the 
different public operators and planners. It would seem that the planner, generally, could 
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function in multi-sectors with knowledge and influence to promote positive change in 
respect to our environment and issues of sustainability. The overall positive trending 
provides a glimmer of hope for reckoning with pockets of negative abstractions. This 
postulation, from insufficiency of evidence was not statistically viable to reject the Null 
Hypothesis 2, that the natural environment was not important.  
Clearly, an area of opportunity exist that awareness and knowledge needs to be 
expanded and enhanced along all sectors since both are indicators for positive change. 
The information tells us where barriers are and receptivity is in place. The various 
planning modes will operate in one of several spheres of influence but always with the 
posture, that the planning profession must hold a consequential and holistic view of all 
actions.  
The inclination of all frames of references was positive when it came to the urban 
forest at the regional scale. Such being the case, planners has an opportunity to bridge the 
gap with the household’s expectation and presumptive will for change by consistently 
identifying avenues of knowledge that challenges the status quo of inaction.   
While the analysis accepted the research hypothesis that the sectors are different 
as it relates to knowledge and awareness. That difference is important, in that the analysis 
also point out, that awareness and knowledge of the household aligns well with that of the 
non-profit sector. In the new dynamic of the non-profits being called upon to meet 
traditionally public needs, knowledge of the household provides a basis to target positive 
change. For example from the survey of the cities, of those responding less than 15 
percent belonged to the non-profit Tree City USA. Knowing the relationship of the 
174 
 
 
 
household sector and their awareness and knowledge views may offer a target for Tree 
City USA to expand its influence to the communities as a whole in this sustainability 
matrix that affects us all, Schoor (1997).  
Economic incentives will work. According to (Aidt & Dutta, 2004), trading 
carbon values can serve as incentives, especially if urban dwellers can bank the resources 
and trade as a group. The results did indicate positive view of tax incentives to promote 
urban forestry and sustainability generally. Exactly how such incentives can work 
provide an area that requires additional study especially given the fact that the regional 
scale proved important to sectors? Such an approach can promote community wide forest 
redesign and enhancements. Tax incentives are also cited by (Swartz & Vieweg, 2000), 
indicating a variety of tax measures including clean air tax, historic tax abatement and as 
stated although not a current tax incentive tree tax deduction based on the intrinsic values 
being paid to the public by lot trees. 
Whatever measure of urban forest policy can go into effect, it is necessary to 
evaluate change and measure all actions. It is necessary to reflect constantly on the 
importance of awareness and knowledge in taking actions. As such, monitoring of the 
overall urban environment and making the results available to the general public works 
towards increasing overall levels of awareness.   
An aspect of all urban forest policy should include a means to monitor change 
along all scales and make such information easily available. Here is another opportunity 
for future study, developing user friendly online methods to track, augment, deliver, and 
receive data and in so doing maximize the opportunity for change by expanding the 
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knowledge and awareness. This will ultimately allow communication of the global value 
of change agents within the context of the policy (Aall & Norland, 2005). Communities 
with the resources can also implement spatial analysis using GIS to show graphically 
ecological values over time and include in those data files frame of references community 
scale knowledge an element supported by the work of Berkes (2003), who indicates that 
the science alone is inadequate for community scale issues.     
The development of urban forms and policy to address growth and change can 
occur in a framework that ensures policy makers share the responsibility for change. 
Involving the community in creative ways of seeing themselves can set the ground for 
change and maintain positive expectation. Deal (2001) looks at an urban modeling tool 
that projects urban form and change using computer-aided systems incorporating historic 
principles of urban ecology, portends that society develops over a series of states from 
instability to some climatic stage. He also considered the comparison of a buildings life 
and form with that of a tree. The concept plays well within the expectation believed 
necessary to transcend the need for trees to have a different standing in our communities. 
Best practices suggest that before replacement or removal of urban forest the effect on the 
entire network needs evaluating (2001).  
5.3 Study Limitations 
The study’s initial limitations are the resources of the researcher in respect to the 
technical nuances of hierarchal linear regression. For this reason, the research only 
scratches the surface of the power of the method of analysis involving elements nested 
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within and across domains such as the sectors and the spatial continuum. In respect to the 
various levels of the primary independent variable, some respondents may not have fully 
understood the question in requesting them to identify with one of the four frames of 
references. Just the same, if responders used the basic consideration in answering the 
question at minimum some level of differences would exist on the customary notions of 
the intent of the question. The distributions of responses along the frame of references 
seem to indicate some level of understanding. The household characteristic question 
S8Q3 due to the internet delivery system allowed more than one response and was not 
used in any of the models. Another question that proved problematic was the city of 
residence and type of housing unit. That question was decomposed to gather only the 
own or rent variable and not the City of residence. City level analysis was not done 
because of problems with the question. The zip codes were used to establish city of 
residence and at minimum county census district. Again, the whole question was not used 
in the analysis. 
Finally, the overall method of delivery depended on the sample frame of the 
marketing company being sufficiently diverse and inclusive to represent a purposeful 
random sample. The alternative of a telephone survey would have likely generated a 
much smaller sample and a mail out survey may have been even smaller. Overall, even 
with the limitation the research made necessary adjustment to provide statistical and 
scientific credibility to the overall research.  
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5.4 Global View 
The literature suggests the rise of global corporations and globalism has a 
debilitating effect on the world’s environment (Yannas, 2001; Hancock, 1996). The 
example of all that is good arises from the highly aggressive, capitalistic, and 
consumerism driven west is in fact an unrealistic and unsustainable model. The latter 
does not promote a sustainable environment and its emphasis is moving the planet to its 
limits. With global advertising and the media, the world’s poorer nations view the 
western message of consumption as the 'Holy Grail' of achievement. Such a drive for 
industrialism, consumerism, and the apparent fruits of advancement come at a hefty price 
for the environment. From a global perspective, the poorer countries complain meeting 
sustainable requirements, which they argue is not equitable, since they are only trying to 
attain what they see from the west. The key players in the global market include The 
International Monetary Fund (IMF) 1944; The World Bank; The World Trade 
Organization (WTO), Transnational Corporations (TNC); International Trading Blocs, 
and Non-governmental organizations (NGO’s). The operation, cooperation, and emphasis 
of the above organizations can influence our global environment in a significant way 
depending on the approach they each put on sustainability of our planet. The 
organizations behaviors has been sporadic and often not lending to global equity but 
continued growth of western ideology as it relates to individualism, capitalism, and 
consumerism.  
The global positive change, or not, will occur within the framework of the 
international bodies setting an attainable, equitable, participatory agenda and taking 
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ownership for the policy directives and how they meet a globally sustainable environment 
in the context of local economies. The work comes from a system of integration of global 
organizations down to local systems with all the layers between appropriately addressing 
scales most suited for that level. As in good management, it is best to push down policy 
directives to its lowest possible implementer, with those above committed to providing 
resources to foster success. In such a posture and according to the findings, the household 
in conjunction with their homeowner associations (non-profits) when available is a good 
place to start a new dialogue.  
Another aspect of this research not fully explored can provide a new opportunity 
for research under the heading of spatial analysis zones. Under such a move, 
communities with homeowners associations can be targeted for concerted planning 
efforts in understanding their role within the observe policy matrix of sustainability. 
Using the spatial analysis zone (saz) approach such communities will be able to use GIS 
technology to track their community’s measures of sustainability starting including 
measuring and recording the artifact of the urban forest.  
The notion of heightening the posture of the Home Owner Associations will 
require further study and analysis of deed restrictions, state laws, and federal guidelines 
to ascertain whether or not a level of sustainability monitoring and management can be 
added at the sub city scale. This consideration will require legislative fervor, but clearly 
the research points to an alternative need and approach to sustainability. As I have 
concluded numerous case reports as a planner for the City of Galveston, the same is 
offered here; the basis of the arguments stands on the following notion; to protect the 
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health and welfare of the general public, to protect places and spaces built and unbuilt 
used by our citizenry and our visitors, and to work towards improving the quality of life 
for all now and those yet to come.  
Clearly, the natural environment and issues of sustainability have a clear posture 
within the worldviews of civil society. The frame of references and positions taken at all 
sectors demonstrates this. Generally, the worldview seems to indicate the urban forest as 
an artifact and sustainability in general is clearly within the lexicon of urban 
conversations. How are we as planning academies and planners in general prepared to 
respond to the emphasis on sustaining choices? Previously eluded is the higher calling for 
planners to invoke both their prestige and influence in accordance with the writing of 
Habermas (1981/1987), to impact lasting change upon the worldviews of others. Exactly 
how is open to further study, but it can be done. Here, the question is, does the profession 
have the will to recognize the value and the positions we take have the potential to 
transform both practices and perceptions of how we collectively view and positively 
change our future now.  
5.5 Suggestions for Further Research 
 The literature review and the first phase of the study led to the second phase that 
embarked upon the Harris County resident survey. From the results of the survey, four 
areas of additional study are apparent. The area of extended study will expand into the 
notion of the use of the term frame of reference in the context of the institutional sectors. 
This study utilizes the term in the general sense as espoused by Biggs & Helms (2007) 
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The extended study can further define the use of frame of reference giving credence to 
the latter but including the concepts of worldview and lifeworld as developed by 
Harbemas (1984, 1981; 1985, 1987).  
 The second area for future study is expanding the research to gain a broader 
emphasis pertaining to the elements of knowledge and awareness. Then look at how such 
information operates in a spatial context across groups in such a manner as to influence 
change. The third area for future study is to explore the relationships of the ‘for-profit’ 
sector and the household sector in that similarities seem to exist below the surface; that 
may prove important towards a new approach to a long-range urban sustainability 
agenda.  
 Finally, opportunities exist to expand upon the ideas of Hypothesis 6 and 
expanding the quantitative aspect of the study in developing growth projections. Along 
this same line a need exist to develop spatial surveying techniques using the ideas of SAZ 
previously discussed. Digital technology can immediately provide awareness of personal 
and collective actions using online mapping techniques. 
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APPENDIX A 
HARRIS COUNTY URBAN FOREST SENSITIVITY SURVEY  
The following pages depict the survey instrument utilized to collect the primary data, the 
major component of this study. Reiterating the sections of the survey are outlined as 
follows:  
Section I. Introduction and Survey Purpose  
Section 2. Urban Forest Awareness 
Section 3. View of Nature 
Section 4. The State of the Urban Forest 
Section 5. Whose Responsibility Is It? 
Section 6. Taking Action 
Section 7. Opinion of Your Neighborhood 
Section 8. Household Information 
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APPENDIX B 
SURVEY SECTION 8 QUESTION 13 COMMENTS  
The Sectors Comments on How many more trees at different scales 
For profit they just tore down every tree along our street and now there tearing down  
the reserves all for electric lines 
Household A neighborhood feels more like home, provides shade from the summer  
sun, and has cleaner air with more trees. Houston certainly has more parks 
and tree clusters than Detroit has, but it can always do better. 
Household Already have too many trees that are causing problems on my property 
Household don't know, I don't pay city taxes directly 
Household For the birds...and the scenery. 
Household I actually live in a newly developed area in the suburbs of Houston  
(Cypress) and the builders have left a lot of trees in the neighborhoods and  
also surrounding areas. 
Household I chose 1-2 for my lot, though we already have an excellent amount of trees  
and foliage. 
Household I did not choose to add any trees to my property because I already have  
2 large trees in the front yard and 2 very large trees in the back. But my  
neighborhood street does not have very many trees it is very  bear 
Household I do not know. 
Household I do not understand this question. 
Household I don't actually live in a city. I live in a school Dist. in E. Harris county  
called Sheldon 
Household i don’t think it’s really necessary to have any more trees than are already  
there.  with the way the economy is today aren’t there enough IMPORTANT   
things to worry about without worrying about trees? 
Household I have 3 oak trees on my lot. That is enough trees for my lot. My  
neighborhood HOA is really good in maintaining the trees. Every house is  
required to have 3 oak trees in their front yard. 
Household I have no room on my lot for more trees.  I don't know what spaces are  
available for trees in my neighborhood and in the city.  I could never  
attempt to determine a number for any of these areas without first studying  
what already exists.  Houston is a very green city in comparison to other  
big cities, I never felt it was lacking for trees. 
Household i have too many trees 
Household I live in an older subdivision in clear lake with an abundance of mature  
trees; however, new subdivisions have a dearth of trees, and business  
areas are nothing but concrete, asphalt and steel. 
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Household I Think that there are plenty of Nice Trees on my lot, and in my  
neighborhood, and my City. 
Household I think we have enough trees in our area. 
Household I would like more beneficial trees in my lot. :) 
Household In my neighborhood trees are definitely needed on the streets. Trees are  
also needed within the apartment complex I live in because it would provide  
shade and decrease the electricity bill. 
Household Kingwood is already fully treed in my opinion, and has programs in place  
for reforestation as needed. 
Household my street has a good amount of full grown trees. 
Household my subdivision has one small park with absolutely no trees that would  
provide shade for the children playing and the builders and HOA have no  
plans in planting any either. 
Household There's a lot of trees in my backyard. It's good to have a lot trees, but when  
it's hurricane season, some of them can damage my house. When  
Hurricane Ike hit my area, one of the trees almost landed on our roof  and  
could have made a huge hole, since it's an old house, thankfully, it landed  
only through the fence, the other direction. Trees are nice though. 
Household Too many trees already! It's a forest. 
Household We have all the trees we want on our lot; there are many trees in the  
neighborhood but maybe a few could be added in open areas. 
Household we have many grown trees in this appt complex 
Household We have more trees than I believe is normal on our lot.  Our community is  
created around the trees and natural feel, so I believe they did a really  
good job with the number of trees available.  Our city, on the other hand,  
could add more trees, and parks. 
Household We live in very wooded area of town, so additional trees really aren't  
necessary. 
Household While I like and value trees, I am concerned that too many trees located 
near structures can create problems during strong weather events, such as  
hurricanes. So I think placement and location must be considered in  
addition to just considering "how many more," as it is relevant. 
Household would love to see MANY more trees 
Household like city as is. 
Non profit I edited a report for The Galveston-Houston Association for Smog  
Prevention (a nonprofit now named Air Alliance Houston) concerning the  
contribution of trees to reducing air pollution. It was called TREES AND  
OUR AIR and won a national Arbor Day award in the late 1990s. Would  
like to see this report updated and distributed to people who make  
decisions about tree planting. On my street, a developer took out four  
healthy live oaks in the late 1990s. They had been identified to be  
protected, the property changed hands, the new owner had not been party  
to the agreement to leave the oaks. A crew came in early on a holiday and  
by the time the neighborhood was awake, the trees were gone. I felt sick!!   
We even had someone lined up who wanted to buy and move the trees, --  
This is a war of ignorance, year after year. 
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Non profit I live on 8 acres abutting Buffalo Bayou - love and tend to the trees we  
have but couldn't fit another set in with a shoehorn! 
Non profit I live on Buffalo Bayou (Terry Hershey Park/Trail)  Could replace existing  
trees but not room to just add more 
Non profit Trees are too far apart 
Public cut down on direct sun keep house cooler 
Public I have 4 large trees and several "small" trees such as large holly trees,  
but I'd like several more smaller trees, like red buds or similar 
Public i would love more trees and wildlife everywhere 
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APPENDIX C 
SPSS OUTPUT 
Hypothesis 1: HLM - Regression 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S2.3 
  /METHOD=ENTER Own Tenure Education Income Trades Office Retail Construction 
Management_manufacturing Health_ed_support Medical_practice Educator Upper_mgt 
  /METHOD=ENTER Sector_D1 Sector_D2 Sector_D3 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
Regression  - Dependent Variable S2.3 
Notes 
Output Created 11-Nov-2011 13:39:56 
Comments   
Input Data Harris county Urban Forest Sensitivity Survey data 
set Section 1 through Section 7 //dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data  399 
Missing Value Handling Definition of Missing User-defined missing values are treated as missing. 
 Cases Used Statistics are based on cases with no missing values 
for any variable used. 
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Syntax REGRESSION 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R ANOVA 
CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S2.3 
  /METHOD=ENTER Own Tenure Education 
Income Trades Office Retail Construction 
Management_manufacturing Health_ed_support 
Medical_practice Educator Upper_mgt 
  /METHOD=ENTER Sector_D1 Sector_D2 
Sector_D3 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
 
 
 
Variables Entered/Removed
b 
Model 
Variables Entered 
Variables 
Removed Method 
d
i
m
e
n
s
i
o
n
0 
1 Upper_mgt, Income, Tenure, 
Education, Own residence, 
Office, Retail, 
Health_ed_support, Educator, 
Trades, Medical_practice, 
Management_manufacturing, 
Constructiona 
. Enter 
2 Sector_D3, Sector_D1, 
Sector_D2a 
. Enter 
a. All requested variables entered. 
b. Dependent Variable: S2.3 
 
 
Model Summary
c 
Model 
R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
Change Statistics 
R Square Change F Change 
df
1 
d
i
m
e
n
s
i
o
n
0 
1 .296a .087 .055 .823 .087 2.728 1
3 
2 .303b .092 .052 .825 .004 .559 3 
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction, Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S2.3 
Model Summary
c 
Model Change Statistics 
df2 Sig. F Change 
d
i
m
e
n
s
i
o
n
0 
1 370 .001 
2 367 .643 
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d
i
m
e
n
s
i
o
n
0 
1 370 .001 
2 367 .643 
 
c. Dependent Variable: S2.3 
 
 
ANOVA
c 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 24.051 13 1.850 2.728 .001a 
Residual 250.907 370 .678   
Total 274.958 383    
2 Regression 25.191 16 1.574 2.313 .003b 
Residual 249.767 367 .681   
Total 274.958 383    
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction, 
Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S2.3 
 
 
Coefficients
a 
Model 
Unstandardized Coefficients 
Standardiz
ed 
Coefficien
ts 
t Sig. B Std. Error Beta 
1 (Constant) 2.919 .135  21.550 .000 
Own residence -.110 .092 -.063 -1.198 .232 
Tenure .012 .005 .131 2.524 .012 
Education .068 .027 .134 2.480 .014 
Income .051 .026 .107 1.955 .051 
Trades .416 .211 .183 1.973 .049 
Office -.107 .126 -.055 -.844 .399 
Retail .024 .165 .011 .145 .885 
Construction -.587 .373 -.237 -1.574 .116 
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Management_manufacturi
ng 
.035 .242 .015 .143 .887 
Health_ed_support .032 .173 .015 .188 .851 
Medical_practice -.189 .237 -.081 -.796 .426 
Educator .116 .182 .052 .634 .526 
Upper_mgt -.055 .200 -.024 -.273 .785 
2 (Constant) 2.926 .137  21.381 .000 
Own residence -.104 .093 -.060 -1.122 .263 
Tenure .011 .005 .125 2.377 .018 
Education .062 .028 .122 2.217 .027 
Income .052 .026 .108 1.978 .049 
Trades .423 .212 .186 2.000 .046 
Office -.113 .127 -.058 -.889 .375 
Retail .007 .166 .003 .040 .968 
Construction -.645 .377 -.261 -1.712 .088 
Management_manufacturi
ng 
.038 .244 .016 .156 .876 
Health_ed_support .046 .173 .021 .263 .793 
Medical_practice -.174 .239 -.075 -.727 .468 
Educator .129 .184 .058 .700 .484 
Upper_mgt -.054 .201 -.024 -.271 .787 
Sector_D1 -.021 .124 -.009 -.169 .866 
Sector_D2 .136 .163 .044 .836 .404 
Sector_D3 .167 .169 .051 .989 .323 
a. Dependent Variable: S2.3 
 
 
Coefficients
a 
Model 95.0 Confidence Interval for B 
Lower Bound Upper Bound 
1 (Constant) 2.653 3.185 
Own residence -.291 .071 
Tenure .003 .021 
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Education .014 .122 
Income .000 .102 
Trades .001 .831 
Office -.355 .142 
Retail -.301 .349 
Construction -1.321 .146 
Management_manufacturing -.441 .510 
Health_ed_support -.307 .372 
Medical_practice -.655 .278 
Educator -.243 .474 
Upper_mgt -.448 .339 
2 (Constant) 2.657 3.195 
Own residence -.286 .078 
Tenure .002 .020 
Education .007 .117 
Income .000 .103 
Trades .007 .839 
Office -.362 .137 
Retail -.321 .334 
Construction -1.386 .096 
Management_manufacturing -.442 .518 
Health_ed_support -.296 .387 
Medical_practice -.645 .297 
Educator -.232 .489 
Upper_mgt -.449 .340 
Sector_D1 -.265 .223 
Sector_D2 -.184 .455 
Sector_D3 -.165 .498 
a. Dependent Variable: S2.3 
 
 
Excluded Variables
b 
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Model 
Beta In t Sig. Partial Correlation 
Collinearity 
Statistics 
Tolerance 
1 Sector_D1 -.023a -.446 .656 -.023 .941 
Sector_D2 .040a .767 .443 .040 .917 
Sector_D3 .048a .938 .349 .049 .960 
a. Predictors in the Model: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, 
Retail, Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Dependent Variable: S2.3 
 
 
Residuals Statistics
a 
 
Minimum Maximum Mean Std. Deviation N 
Predicted Value 2.52 4.40 3.39 .256 384 
Residual -1.825 1.480 .000 .808 384 
Std. Predicted Value -3.376 3.952 .000 1.000 384 
Std. Residual -2.212 1.794 .000 .979 384 
a. Dependent Variable: S2.3 
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Charts 
 
 
REGRESSION – Dependent Variable – S2.4 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S2.4 
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  /METHOD=ENTER Own Tenure Education Income Trades Office Retail Construction 
Management_manufacturing Health_ed_support Medical_practice Educator Upper_mgt 
  /METHOD=ENTER Sector_D1 Sector_D2 Sector_D3 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
 
 
Variables Entered/Removed
b 
Model 
Variables Entered 
Variables 
Removed Method 
d
i
m
e
n
s
i
o
n
0 
1 Upper_mgt, 
Income, Tenure, 
Education, Own 
residence, Office, 
Retail, 
Health_ed_suppor
t, Educator, 
Trades, 
Medical_practice, 
Management_man
ufacturing, 
Constructiona 
. Enter 
2 Sector_D3, 
Sector_D1, 
Sector_D2a 
. Enter 
a. All requested variables entered. 
b. Dependent Variable: S2.4 
 
Model Summary
c 
Model 
R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
Change Statistics 
R Square Change F Change 
df
1 
d
i
m
e
n
s
i
o
n
0 
1 .229a .052 .019 .666 .052 1.576 1
3 
2 .272b .074 .034 .661 .022 2.856 3 
. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction, Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S2.4 
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Model Summary
c 
Model Change Statistics 
df2 Sig. F Change 
d
i
m
e
n
s
i
o
n
0 
1 372 .089 
2 369 .037 
 
 
c. Dependent Variable: S2.4 
ANOVA
c 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 9.084 13 .699 1.576 .089a 
Residual 164.885 372 .443   
Total 173.969 385    
2 Regression 12.826 16 .802 1.836 .025b 
Residual 161.143 369 .437   
Total 173.969 385    
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction, 
Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S2.4 
 
 
Coefficients
a 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) 3.821 .109  35.091 .000 
Own residence .058 .074 .042 .787 .432 
Tenure -.001 .004 -.011 -.205 .838 
Education .008 .022 .019 .344 .731 
Income .023 .021 .060 1.076 .283 
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Trades -.077 .171 -.043 -.451 .652 
Office -.038 .102 -.025 -.374 .709 
Retail -.006 .134 -.004 -.048 .962 
Construction -.747 .302 -.383 -2.477 .014 
Management_manufac
turing 
.094 .195 .050 .482 .630 
Health_ed_support .206 .140 .119 1.473 .142 
Medical_practice .278 .192 .151 1.452 .147 
Educator .215 .147 .124 1.461 .145 
Upper_mgt -.138 .158 -.079 -.879 .380 
2 (Constant) 3.837 .109  35.198 .000 
Own residence .040 .074 .029 .537 .592 
Tenure -8.287E-5 .004 -.001 -.022 .982 
Education .013 .023 .031 .563 .574 
Income .026 .021 .069 1.247 .213 
Trades -.084 .169 -.047 -.496 .620 
Office -.044 .102 -.028 -.429 .668 
Retail .014 .133 .008 .109 .914 
Construction -.744 .302 -.381 -2.464 .014 
Management_manufac
turing 
.158 .195 .084 .807 .420 
Health_ed_support .201 .139 .116 1.445 .149 
Medical_practice .318 .192 .173 1.661 .098 
Educator .194 .147 .111 1.322 .187 
Upper_mgt -.148 .157 -.084 -.947 .344 
Sector_D1 -.233 .099 -.124 -2.346 .019 
Sector_D2 -.268 .130 -.110 -2.058 .040 
Sector_D3 -.011 .135 -.004 -.081 .936 
a. Dependent Variable: S2.4 
 
Coefficients
a 
Model 95.0 Confidence Interval for B 
Lower Bound Upper Bound 
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1 (Constant) 3.607 4.035 
Own residence -.087 .204 
Tenure -.008 .007 
Education -.036 .051 
Income -.019 .064 
Trades -.412 .258 
Office -.239 .163 
Retail -.269 .256 
Construction -1.340 -.154 
Management_manufacturing -.290 .478 
Health_ed_support -.069 .481 
Medical_practice -.098 .655 
Educator -.075 .505 
Upper_mgt -.448 .171 
2 (Constant) 3.622 4.051 
Own residence -.106 .185 
Tenure -.007 .007 
Education -.032 .057 
Income -.015 .067 
Trades -.417 .249 
Office -.243 .156 
Retail -.248 .277 
Construction -1.337 -.150 
Management_manufacturing -.226 .542 
Health_ed_support -.072 .474 
Medical_practice -.059 .695 
Educator -.095 .483 
Upper_mgt -.456 .159 
Sector_D1 -.428 -.038 
Sector_D2 -.524 -.012 
Sector_D3 -.276 .254 
a. Dependent Variable: S2.4 
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Excluded Variables
b 
Model 
Beta In t Sig. Partial Correlation 
Collinearity 
Statistics 
Tolerance 
1 Sector_D1 -.107a -2.066 .040 -.107 .943 
Sector_D2 -.090a -1.718 .087 -.089 .917 
Sector_D3 .025a .480 .632 .025 .960 
a. Predictors in the Model: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, 
Retail, Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Dependent Variable: S2.4 
 
 
Residuals Statistics
a 
 
Minimum Maximum Mean Std. Deviation N 
Predicted Value 3.02 4.40 3.93 .183 386 
Residual -3.225 1.335 .000 .647 386 
Std. Predicted Value -4.981 2.586 .000 1.000 386 
Std. Residual -4.880 2.020 .000 .979 386 
a. Dependent Variable: S2.4 
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REGRESSION – Dependent Variable the  composite of S2.5 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S2.5composite 
  /METHOD=ENTER Own Tenure Education Income Trades Office Retail Construction 
Management_manufacturing Health_ed_support Medical_practice Educator Upper_mgt 
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  /METHOD=ENTER Sector_D1 Sector_D2 Sector_D3 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
Regression   
 
Variables Entered/Removed
b 
Model 
Variables Entered 
Variables 
Removed Method 
d
i
m
e
n
s
i
o
n
0 
1 Upper_mgt, 
Income, Tenure, 
Education, Own 
residence, Office, 
Retail, 
Health_ed_suppor
t, Educator, 
Trades, 
Medical_practice, 
Management_man
ufacturing, 
Constructiona 
. Enter 
2 Sector_D3, 
Sector_D1, 
Sector_D2a 
. Enter 
a. All requested variables entered. 
b. Dependent Variable: S2.5composite 
 
 
Model Summary
c 
Model 
R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
Change Statistics 
R Square Change F Change 
df
1 
d
i
m
e
n
s
i
o
n
0 
1 .237a .056 .023 .49360 .056 1.705 1
3 
2 .242b .059 .018 .49493 .003 .332 3 
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction 
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b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction, Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S2.5composite 
 
Model Summary
c 
Model Change Statistics 
df2 Sig. F Change 
d
i
m
e
n
s
i
o
n
0 
1 373 .058 
2 370 .802 
 
 
c. Dependent Variable: S2.5composite 
 
ANOVA
c 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 5.399 13 .415 1.705 .058a 
Residual 90.878 373 .244   
Total 96.278 386    
2 Regression 5.644 16 .353 1.440 .120b 
Residual 90.634 370 .245   
Total 96.278 386    
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction, 
Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S2.5composite 
 
 
Coefficients
a 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) 3.156 .081  39.095 .000 
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Own residence -.001 .055 -.001 -.024 .981 
Tenure .003 .003 .059 1.121 .263 
Education .028 .016 .093 1.692 .092 
Income .017 .016 .061 1.112 .267 
Trades .179 .126 .134 1.412 .159 
Office -.096 .076 -.084 -1.271 .204 
Retail -.033 .099 -.026 -.334 .738 
Construction -.419 .223 -.289 -1.876 .062 
Management_manu
facturing 
.201 .145 .145 1.385 .167 
Health_ed_support .067 .104 .052 .649 .517 
Medical_practice .203 .142 .148 1.426 .155 
Educator .131 .109 .101 1.195 .233 
Upper_mgt -.132 .117 -.101 -1.129 .260 
2 (Constant) 3.158 .082  38.687 .000 
Own residence .002 .055 .002 .037 .971 
Tenure .003 .003 .053 1.003 .317 
Education .025 .017 .084 1.494 .136 
Income .018 .016 .062 1.123 .262 
Trades .182 .127 .136 1.434 .152 
Office -.099 .076 -.086 -1.302 .194 
Retail -.041 .100 -.032 -.412 .680 
Construction -.445 .226 -.306 -1.969 .050 
Management_manu
facturing 
.200 .146 .144 1.371 .171 
Health_ed_support .073 .104 .057 .702 .483 
Medical_practice .207 .143 .151 1.445 .149 
Educator .137 .110 .105 1.241 .215 
Upper_mgt -.131 .117 -.100 -1.119 .264 
Sector_D1 .000 .074 .000 .002 .998 
Sector_D2 .066 .097 .037 .681 .496 
Sector_D3 .079 .101 .041 .784 .434 
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a. Dependent Variable: S2.5composite 
 
Coefficients
a 
Model 95.0 Confidence Interval for B 
Lower Bound Upper Bound 
1 (Constant) 2.997 3.315 
Own residence -.109 .107 
Tenure -.002 .008 
Education -.005 .060 
Income -.013 .048 
Trades -.070 .427 
Office -.245 .053 
Retail -.228 .162 
Construction -.859 .020 
Management_manufacturing -.084 .486 
Health_ed_support -.136 .271 
Medical_practice -.077 .482 
Educator -.084 .345 
Upper_mgt -.362 .098 
2 (Constant) 2.998 3.319 
Own residence -.107 .111 
Tenure -.003 .008 
Education -.008 .058 
Income -.013 .048 
Trades -.068 .432 
Office -.248 .051 
Retail -.238 .155 
Construction -.889 -.001 
Management_manufacturing -.087 .488 
Health_ed_support -.132 .278 
Medical_practice -.075 .489 
Educator -.080 .353 
Upper_mgt -.362 .099 
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Sector_D1 -.146 .146 
Sector_D2 -.125 .258 
Sector_D3 -.119 .278 
a. Dependent Variable: S2.5composite 
 
 
Excluded Variables
b 
Model 
Beta In t Sig. Partial Correlation 
Collinearity 
Statistics 
Tolerance 
1 Sector_D1 -.011a -.213 .831 -.011 .942 
Sector_D2 .032a .607 .544 .031 .918 
Sector_D3 .037a .722 .471 .037 .960 
a. Predictors in the Model: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, 
Retail, Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Dependent Variable: S2.5composite 
Residuals Statistics
a 
 
Minimum Maximum Mean Std. Deviation N 
Predicted Value 2.8015 3.6841 3.3706 .12092 387 
Residual -2.35908 .77152 .00000 .48457 387 
Std. Predicted Value -4.707 2.593 .000 1.000 387 
Std. Residual -4.766 1.559 .000 .979 387 
a. Dependent Variable: S2.5composite 
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REGRESSION – Dependent Variable S2.6 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S2.6 
  /METHOD=ENTER Own Tenure Education Income Trades Office Retail Construction 
Management_manufacturing Health_ed_support Medical_practice Educator Upper_mgt 
  /METHOD=ENTER Sector_D1 Sector_D2 Sector_D3 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
 
Regression     
Variables Entered/Removed
b 
Model 
Variables Entered 
Variables 
Removed Method 
d
i
m
e
n
s
i
o
n
0 
1 Upper_mgt, 
Income, Tenure, 
Education, Own 
residence, Office, 
Retail, 
Health_ed_suppor
t, Educator, 
Trades, 
Medical_practice, 
Management_man
ufacturing, 
Constructiona 
. Enter 
2 Sector_D3, 
Sector_D1, 
Sector_D2a 
. Enter 
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a. All requested variables entered. 
b. Dependent Variable: S2.6 
 
 
Model Summary
c 
Model 
R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
Change Statistics 
R Square 
Change F Change df1 
d
i
m
e
n
s
i
o
n
0 
1 .310a .096 .064 .797 .096 3.031 13 
2 .353b .125 .087 .787 .029 4.000 3 
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction, Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S2.6 
 
Model Summary
c 
Model Change Statistics 
df2 Sig. F Change 
d
i
m
e
n
s
i
o
n
0 
1 370 .000 
2 367 .008 
 
 
c. Dependent Variable: S2.6 
 
 
ANOVA
c 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 25.006 13 1.924 3.031 .000a 
Residual 234.804 370 .635   
Total 259.810 383    
2 Regression 32.440 16 2.027 3.273 .000b 
Residual 227.370 367 .620   
Total 259.810 383    
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
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b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction, 
Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S2.6 
 
 
Coefficients
a 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) -.512 .131  -3.915 .000 
Own residence -.036 .089 -.021 -.400 .689 
Tenure .000 .004 -.002 -.035 .972 
Education .069 .027 .139 2.577 .010 
Income .027 .025 .058 1.061 .289 
Trades .149 .204 .068 .731 .465 
Office -.039 .123 -.020 -.314 .754 
Retail -.291 .160 -.137 -1.821 .069 
Construction .164 .362 .068 .453 .651 
Management_manufacturing .118 .234 .051 .505 .614 
Health_ed_support .146 .170 .068 .860 .390 
Medical_practice .493 .229 .218 2.149 .032 
Educator -.016 .176 -.007 -.089 .929 
Upper_mgt -.211 .189 -.097 -1.120 .263 
2 (Constant) -.526 .130  -4.038 .000 
Own residence -.023 .088 -.013 -.258 .797 
Tenure -.002 .004 -.026 -.506 .613 
Education .059 .027 .118 2.172 .031 
Income .027 .025 .059 1.102 .271 
Trades .174 .202 .079 .860 .390 
Office -.053 .122 -.028 -.433 .665 
Retail -.322 .159 -.152 -2.025 .044 
Construction .065 .360 .027 .181 .857 
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Management_manufacturing .101 .233 .044 .435 .664 
Health_ed_support .173 .169 .081 1.023 .307 
Medical_practice .475 .228 .210 2.080 .038 
Educator .000 .175 .000 .002 .998 
Upper_mgt -.216 .186 -.100 -1.157 .248 
Sector_D1 .173 .120 .075 1.444 .150 
Sector_D2 .262 .155 .088 1.686 .093 
Sector_D3 .504 .161 .159 3.131 .002 
a. Dependent Variable: S2.6 
 
Coefficients
a 
Model 95.0 Confidence Interval for B 
Lower Bound Upper Bound 
1 (Constant) -.770 -.255 
Own residence -.211 .139 
Tenure -.009 .009 
Education .016 .122 
Income -.023 .076 
Trades -.252 .551 
Office -.281 .204 
Retail -.606 .023 
Construction -.547 .875 
Management_manufacturing -.342 .578 
Health_ed_support -.188 .481 
Medical_practice .042 .944 
Educator -.363 .331 
Upper_mgt -.582 .160 
2 (Constant) -.783 -.270 
Own residence -.197 .151 
Tenure -.011 .006 
Education .006 .112 
Income -.022 .076 
Trades -.223 .571 
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Office -.293 .187 
Retail -.634 -.009 
Construction -.643 .773 
Management_manufacturing -.357 .559 
Health_ed_support -.159 .504 
Medical_practice .026 .924 
Educator -.344 .345 
Upper_mgt -.582 .151 
Sector_D1 -.062 .408 
Sector_D2 -.044 .567 
Sector_D3 .187 .820 
a. Dependent Variable: S2.6 
 
 
Excluded Variables
b 
Model 
Beta In t Sig. Partial Correlation 
Collinearity 
Statistics 
Tolerance 
1 Sector_D1 .039a .763 .446 .040 .939 
Sector_D2 .058a 1.116 .265 .058 .916 
Sector_D3 .139a 2.783 .006 .143 .959 
a. Predictors in the Model: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, 
Retail, Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Dependent Variable: S2.6 
 
 
Residuals Statistics
a 
 
Minimum Maximum Mean Std. Deviation N 
Predicted Value -.76 .83 -.09 .291 384 
Residual -1.610 1.681 .000 .770 384 
Std. Predicted Value -2.295 3.180 .000 1.000 384 
Std. Residual -2.045 2.135 .000 .979 384 
a. Dependent Variable: S2.6 
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Hypothesis 2:  Analysis of Variance 
SORT CASES  BY S2.1. 
SPLIT FILE LAYERED BY S2.1. 
DESCRIPTIVES VARIABLES=S3.1 S3.2 S3.3 S3.4 
  /STATISTICS=MEAN STDDEV SEMEAN. 
Descriptives 
Notes 
Output Created 11-Nov-2011 13:40:28 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File Sector 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User defined missing values are treated as 
missing. 
Cases Used All non-missing data are used. 
Syntax DESCRIPTIVES VARIABLES=S3.1 S3.2 
S3.3 S3.4 
  /STATISTICS=MEAN STDDEV 
SEMEAN. 
 
Resources Processor Time 00:00:00.016 
Elapsed Time 00:00:00.013 
 
Descriptive Statistics 
Sector N Mean Std. Deviation 
Statistic Statistic Std. Error Statistic 
Public S3.1 61 3.48 .211 1.649 
S3.2 61 3.59 .207 1.616 
S3.3 60 3.48 .201 1.557 
S3.4 61 3.34 .205 1.601 
Valid N (listwise) 60    
For profit S3.1 32 3.47 .262 1.481 
S3.2 32 3.75 .277 1.566 
S3.3 31 3.68 .280 1.558 
S3.4 32 3.63 .265 1.497 
Valid N (listwise) 31    
Non profit S3.1 29 3.31 .254 1.365 
S3.2 29 3.52 .312 1.682 
S3.3 28 3.32 .247 1.307 
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S3.4 29 3.48 .266 1.430 
Valid N (listwise) 28    
Household S3.1 271 3.96 .080 1.312 
S3.2 269 4.17 .087 1.424 
S3.3 271 3.99 .077 1.275 
S3.4 270 4.12 .079 1.292 
Valid N (listwise) 268    
 
SPLIT FILE OFF. 
 
UNIANOVA S3_composite BY S2.1 
  /METHOD=SSTYPE(3) 
  /INTERCEPT=INCLUDE 
  /EMMEANS=TABLES(S2.1) COMPARE ADJ(BONFERRONI) 
  /PRINT=ETASQ HOMOGENEITY DESCRIPTIVE 
  /CRITERIA=ALPHA(.05) 
  /DESIGN=S2.1. 
 
Univariate Analysis of Variance 
 
Notes 
Output Created 11-Nov-2011 13:40:28 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data for all variables in the model. 
Syntax UNIANOVA S3_composite BY S2.1 
  /METHOD=SSTYPE(3) 
  /INTERCEPT=INCLUDE 
  /EMMEANS=TABLES(S2.1) COMPARE 
ADJ(BONFERRONI) 
  /PRINT=ETASQ HOMOGENEITY 
DESCRIPTIVE 
  /CRITERIA=ALPHA(.05) 
  /DESIGN=S2.1. 
 
Resources Processor Time 00:00:00.015 
Elapsed Time 00:00:00.033 
 
 
Between-Subjects Factors 
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 Value Label N 
Sector 1 Public 61 
2 For profit 32 
3 Non profit 29 
4 Household 271 
 
 
Descriptive Statistics 
Dependent Variable:S3_composite 
Sector Mean Std. Deviation N 
Public 3.4645 1.47050 61 
For profit 3.6354 1.46994 32 
Non profit 3.3937 1.30891 29 
Household 4.0612 1.21854 271 
Total 3.8846 1.31106 393 
 
Levene's Test of Equality of Error Variances
a 
Dependent Variable:S3_composite 
F df1 df2 Sig. 
3.946 3 389 .009 
Tests the null hypothesis that the error variance of the 
dependent variable is equal across groups. 
a. Design: Intercept + S2.1 
 
Tests of Between-Subjects Effects 
Dependent Variable:S3_composite 
Source Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Corrected Model 28.194a 3 9.398 5.663 .001 .042 
Intercept 2468.546 1 2468.546 1487.387 .000 .793 
S2.1 28.194 3 9.398 5.663 .001 .042 
Error 645.605 389 1.660    
Total 6604.361 393     
Corrected Total 673.798 392     
a. R Squared = .042 (Adjusted R Squared = .034) 
 
Estimated Marginal Means 
 
Sector 
 
Estimates 
Dependent Variable:S3_composite 
Sector 
Mean Std. Error 
95 Confidence Interval 
Lower Bound Upper Bound 
Public 3.464 .165 3.140 3.789 
For profit 3.635 .228 3.188 4.083 
Non profit 3.394 .239 2.923 3.864 
Household 4.061 .078 3.907 4.215 
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Pairwise Comparisons 
Dependent Variable:S3_composite 
(I) Sector (J) Sector 
Mean Difference 
(I-J) Std. Error Sig.a 
95 Confidence Interval for 
Differencea 
Lower Bound Upper Bound 
Public For profit -.171 .281 1.000 -.917 .575 
Non profit .071 .291 1.000 -.700 .841 
Household -.597* .183 .007 -1.081 -.113 
For profit Public .171 .281 1.000 -.575 .917 
Non profit .242 .330 1.000 -.634 1.118 
Household -.426 .241 .467 -1.064 .213 
Non profit Public -.071 .291 1.000 -.841 .700 
For profit -.242 .330 1.000 -1.118 .634 
Household -.668* .252 .050 -1.335 -4.843E-5 
Household Public .597* .183 .007 .113 1.081 
For profit .426 .241 .467 -.213 1.064 
Non profit .668* .252 .050 4.843E-5 1.335 
Based on estimated marginal means 
a. Adjustment for multiple comparisons: Bonferroni. 
*. The mean difference is significant at the .05 level. 
 
Univariate Tests 
Dependent Variable:S3_composite 
 
Sum of Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Contrast 28.194 3 9.398 5.663 .001 .042 
Error 645.605 389 1.660    
The F tests the effect of Sector. This test is based on the linearly independent pairwise comparisons among the 
estimated marginal means. 
 
Hypothesis 3: Analysis of Variance 
SORT CASES  BY S2.1. 
SPLIT FILE LAYERED BY S2.1. 
 
DESCRIPTIVES VARIABLES=S6.1 S6.2 S6.3 S6.5 S6.6 S6.7 
  /STATISTICS=MEAN STDDEV SEMEAN. 
 
Descriptives 
Notes 
Output Created 11-Nov-2011 13:40:50 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
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Weight <none> 
Split File Sector 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User defined missing values are treated as 
missing. 
Cases Used All non-missing data are used. 
Syntax DESCRIPTIVES VARIABLES=S6.1 S6.2 
S6.3 S6.5 S6.6 S6.7 
  /STATISTICS=MEAN STDDEV 
SEMEAN. 
 
Resources Processor Time 00:00:00.015 
Elapsed Time 00:00:00.013 
 
Descriptive Statistics 
Sector N Mean Std. Deviation 
Statistic Statistic Std. Error Statistic 
Public S6.1 61 3.13 .166 1.297 
S6.2 61 3.23 .168 1.309 
S6.3 60 4.13 .135 1.049 
S6.5 60 2.67 .193 1.492 
S6.6 61 3.49 .161 1.260 
S6.7 61 3.25 .168 1.312 
Valid N (listwise) 59    
For profit S6.1 32 3.31 .193 1.091 
S6.2 31 2.84 .263 1.463 
S6.3 32 3.91 .222 1.254 
S6.5 31 2.77 .240 1.334 
S6.6 32 3.72 .216 1.224 
S6.7 31 3.32 .204 1.137 
Valid N (listwise) 29    
Non profit S6.1 29 2.97 .255 1.375 
S6.2 29 3.10 .264 1.423 
S6.3 29 3.86 .231 1.246 
S6.5 29 2.66 .250 1.344 
S6.6 29 3.48 .225 1.214 
S6.7 29 3.10 .213 1.145 
Valid N (listwise) 29    
Household S6.1 268 3.06 .075 1.232 
S6.2 268 3.02 .080 1.314 
S6.3 267 4.02 .071 1.165 
S6.5 268 2.51 .082 1.348 
S6.6 267 3.93 .069 1.131 
S6.7 268 3.46 .066 1.085 
Valid N (listwise) 262    
 
SPLIT FILE OFF. 
 
UNIANOVA S6_composite BY S2.1 
  /METHOD=SSTYPE(3) 
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  /INTERCEPT=INCLUDE 
  /EMMEANS=TABLES(S2.1) COMPARE ADJ(BONFERRONI) 
  /PRINT=ETASQ HOMOGENEITY DESCRIPTIVE 
  /CRITERIA=ALPHA(.05) 
  /DESIGN=S2.1. 
Univariate Analysis of Variance 
 
Notes 
Output Created 11-Nov-2011 13:40:50 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data for all variables in the model. 
Syntax UNIANOVA S6_composite BY S2.1 
  /METHOD=SSTYPE(3) 
  /INTERCEPT=INCLUDE 
  /EMMEANS=TABLES(S2.1) COMPARE 
ADJ(BONFERRONI) 
  /PRINT=ETASQ HOMOGENEITY 
DESCRIPTIVE 
  /CRITERIA=ALPHA(.05) 
  /DESIGN=S2.1. 
 
Resources Processor Time 00:00:00.016 
Elapsed Time 00:00:00.017 
 
Between-Subjects Factors 
 Value Label N 
Sector 1 Public 61 
2 For profit 32 
3 Non profit 29 
4 Household 269 
 
Descriptive Statistics 
Dependent Variable:S6_composite 
Sector Mean Std. Deviation N 
Public 3.3175 .89816 61 
For profit 3.3188 .92748 32 
Non profit 3.1954 .86266 29 
Household 3.3272 .83803 269 
Total 3.3152 .85421 391 
 
Levene's Test of Equality of Error Variances
a 
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Dependent Variable:S6_composite 
F df1 df2 Sig. 
1.289 3 387 .278 
Tests the null hypothesis that the error variance of the 
dependent variable is equal across groups. 
a. Design: Intercept + S2.1 
 
Tests of Between-Subjects Effects 
Dependent Variable:S6_composite 
Source Type III Sum of 
Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Corrected Model .456a 3 .152 .207 .892 .002 
Intercept 2017.097 1 2017.097 2747.482 .000 .877 
S2.1 .456 3 .152 .207 .892 .002 
Error 284.121 387 .734    
Total 4581.927 391     
Corrected Total 284.576 390     
a. R Squared = .002 (Adjusted R Squared = -.006) 
 
 
Estimated Marginal Means 
Sector 
 
Estimates 
Dependent Variable:S6_composite 
Sector 
Mean Std. Error 
95 Confidence Interval 
Lower Bound Upper Bound 
Public 3.317 .110 3.102 3.533 
For profit 3.319 .151 3.021 3.617 
Non profit 3.195 .159 2.883 3.508 
Household 3.327 .052 3.224 3.430 
 
Pairwise Comparisons 
Dependent Variable:S6_composite 
(I) Sector (J) Sector 
Mean Difference 
(I-J) Std. Error Sig.a 
95 Confidence Interval for 
Differencea 
Lower Bound Upper Bound 
Public For profit -.001 .187 1.000 -.497 .495 
Non profit .122 .193 1.000 -.390 .635 
Household -.010 .122 1.000 -.332 .313 
For profit Public .001 .187 1.000 -.495 .497 
Non profit .123 .220 1.000 -.459 .706 
Household -.008 .160 1.000 -.433 .416 
Non profit Public -.122 .193 1.000 -.635 .390 
For profit -.123 .220 1.000 -.706 .459 
Household -.132 .167 1.000 -.576 .312 
Household Public .010 .122 1.000 -.313 .332 
For profit .008 .160 1.000 -.416 .433 
Non profit .132 .167 1.000 -.312 .576 
Based on estimated marginal means 
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Pairwise Comparisons 
Dependent Variable:S6_composite 
(I) Sector (J) Sector 
Mean Difference 
(I-J) Std. Error Sig.a 
95 Confidence Interval for 
Differencea 
Lower Bound Upper Bound 
Public For profit -.001 .187 1.000 -.497 .495 
Non profit .122 .193 1.000 -.390 .635 
Household -.010 .122 1.000 -.332 .313 
For profit Public .001 .187 1.000 -.495 .497 
Non profit .123 .220 1.000 -.459 .706 
Household -.008 .160 1.000 -.433 .416 
Non profit Public -.122 .193 1.000 -.635 .390 
For profit -.123 .220 1.000 -.706 .459 
Household -.132 .167 1.000 -.576 .312 
Household Public .010 .122 1.000 -.313 .332 
For profit .008 .160 1.000 -.416 .433 
Non profit .132 .167 1.000 -.312 .576 
Based on estimated marginal means 
a. Adjustment for multiple comparisons: Bonferroni. 
 
 
Univariate Tests 
Dependent Variable:S6_composite 
 
Sum of Squares df Mean Square F Sig. 
Partial Eta 
Squared 
Contrast .456 3 .152 .207 .892 .002 
Error 284.121 387 .734    
The F tests the effect of Sector. This test is based on the linearly independent pairwise comparisons among the 
estimated marginal means. 
 
 
 
Hypothesis 4: HLM - Regression  
 
Hypothesis 4: COMPUTE S6_composite=mean(S6.1,S6.2,S6.3,S6.5,S6.6,S6.7). 
EXECUTE. 
REGRESSION 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S6_composite 
  /METHOD=ENTER S4.1 S4.2 S4.3 S4.4 S4.5 
  /METHOD=ENTER S2.3 S2.4 S2.5composite S2.6 S3.1 S3.2 S3.3 S3.4 
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  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
 
Regression 
 
Notes 
Output Created 11-Nov-2011 16:22:29 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on cases with no 
missing values for any variable used. 
Syntax REGRESSION 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R 
ANOVA CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S6_composite 
  /METHOD=ENTER S4.1 S4.2 S4.3 S4.4 
S4.5 
  /METHOD=ENTER S2.3 S2.4 
S2.5composite S2.6 S3.1 S3.2 S3.3 S3.4 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
 
Variables Entered/Removed
b 
Model 
Variables Entered 
Variables 
Removed Method 
d
i
m
e
n
s
i
o
n
0 
1 S4.5, S4.1, S4.3, 
S4.4, S4.2a 
. Enter 
2 S2.3, S3.3, S2.6, 
S2.4, 
S2.5composite, 
S3.1, S3.2, S3.4a 
. Enter 
a. All requested variables entered. 
b. Dependent Variable: S6_composite 
 
Model Summary
c 
Model 
R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
Change Statistics 
R Square 
Change F Change df1 
d
i
m
e
n
s
i
o
n
0 
1 .251a .063 .050 .83563 .063 5.001 5 
2 .393b .154 .124 .80253 .091 4.926 8 
a. Predictors: (Constant), S4.5, S4.1, S4.3, S4.4, S4.2 
b. Predictors: (Constant), S4.5, S4.1, S4.3, S4.4, S4.2, S2.3, S3.3, S2.6, S2.4, S2.5composite, S3.1, S3.2, S3.4 
c. Dependent Variable: S6_composite 
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Model Summary
c 
Model Change Statistics 
df2 Sig. F Change 
d
i
m
e
n
s
i
o
n
0 
1 373 .000 
2 365 .000 
 
c. Dependent Variable: S6_composite 
 
ANOVA
c 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 17.462 5 3.492 5.001 .000a 
Residual 260.459 373 .698   
Total 277.921 378    
2 Regression 42.842 13 3.296 5.117 .000b 
Residual 235.079 365 .644   
Total 277.921 378    
a. Predictors: (Constant), S4.5, S4.1, S4.3, S4.4, S4.2 
b. Predictors: (Constant), S4.5, S4.1, S4.3, S4.4, S4.2, S2.3, S3.3, S2.6, S2.4, S2.5composite, S3.1, S3.2, 
S3.4 
c. Dependent Variable: S6_composite 
 
Coefficients
a 
Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) 3.997 .171  23.396 .000 
S4.1 .029 .045 .042 .658 .511 
S4.2 -.006 .054 -.008 -.117 .907 
S4.3 -.091 .052 -.121 -1.741 .082 
S4.4 -.164 .053 -.208 -3.105 .002 
S4.5 .036 .049 .047 .734 .463 
2 (Constant) 2.034 .399  5.098 .000 
S4.1 .012 .043 .018 .286 .775 
S4.2 -.036 .052 -.048 -.689 .492 
S4.3 -.054 .051 -.072 -1.058 .291 
S4.4 -.160 .051 -.203 -3.121 .002 
S4.5 .055 .048 .072 1.157 .248 
S2.3 .040 .053 .040 .765 .445 
S2.4 .161 .065 .129 2.473 .014 
S2.5composite .245 .094 .142 2.621 .009 
S2.6 .067 .053 .065 1.270 .205 
S3.1 .056 .058 .091 .971 .332 
S3.2 -.040 .057 -.069 -.693 .489 
S3.3 .056 .059 .088 .958 .339 
S3.4 .019 .063 .030 .294 .769 
a. Dependent Variable: S6_composite 
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Coefficients
a 
Model 95.0 Confidence Interval for B 
Lower Bound Upper Bound 
1 (Constant) 3.661 4.333 
S4.1 -.059 .117 
S4.2 -.113 .100 
S4.3 -.193 .012 
S4.4 -.268 -.060 
S4.5 -.061 .134 
2 (Constant) 1.249 2.818 
S4.1 -.073 .098 
S4.2 -.139 .067 
S4.3 -.154 .046 
S4.4 -.261 -.059 
S4.5 -.039 .149 
S2.3 -.063 .144 
S2.4 .033 .289 
S2.5composite .061 .429 
S2.6 -.037 .172 
S3.1 -.058 .170 
S3.2 -.152 .073 
S3.3 -.059 .172 
S3.4 -.105 .142 
a. Dependent Variable: S6_composite 
 
 
Excluded Variables
b 
Model 
Beta In t Sig. Partial Correlation 
Collinearity 
Statistics 
Tolerance 
1 S2.3 .115a 2.281 .023 .117 .985 
S2.4 .201a 4.030 .000 .205 .968 
S2.5composite .217a 4.395 .000 .222 .979 
S2.6 .108a 2.106 .036 .109 .953 
S3.1 .148a 2.937 .004 .151 .966 
S3.2 .100a 1.955 .051 .101 .959 
S3.3 .165a 3.282 .001 .168 .974 
S3.4 .144a 2.845 .005 .146 .968 
a. Predictors in the Model: (Constant), S4.5, S4.1, S4.3, S4.4, S4.2 
b. Dependent Variable: S6_composite 
 
 
Residuals Statistics
a 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 2.0833 4.2704 3.3239 .33666 379 
Residual -1.95617 1.77850 .00000 .78861 379 
Std. Predicted Value -3.685 2.812 .000 1.000 379 
Std. Residual -2.438 2.216 .000 .983 379 
a. Dependent Variable: S6_composite 
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Hypothesis 5: HLM - Regression 
REGRESSION 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R ANOVA CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S3_composite 
  /METHOD=ENTER Own Tenure Education Income Trades Office Retail Construction 
Management_manufacturing 
    Health_ed_support Medical_practice Educator Upper_mgt 
  /METHOD=ENTER Sector_D1 Sector_D2 Sector_D3 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
  
237 
 
 
 
Regression 
 
Notes 
Output Created 11-Nov-2011 16:39:46 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on cases with no 
missing values for any variable used. 
Syntax REGRESSION 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R 
ANOVA CHANGE 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S3_composite 
  /METHOD=ENTER Own Tenure 
Education Income Trades Office Retail 
Construction Management_manufacturing 
    Health_ed_support Medical_practice 
Educator Upper_mgt 
  /METHOD=ENTER Sector_D1 
Sector_D2 Sector_D3 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
 
Resources Processor Time 00:00:00.437 
Elapsed Time 00:00:00.686 
Memory Required 14116 bytes 
Additional Memory Required 
for Residual Plots 
120 bytes 
 
 
Variables Entered/Removed
b 
Model 
Variables Entered 
Variables 
Removed Method 
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d
i
m
e
n
s
i
o
n
0 
1 Upper_mgt, 
Income, Tenure, 
Education, Own 
residence, Office, 
Retail, 
Health_ed_suppor
t, Educator, 
Trades, 
Medical_practice, 
Management_man
ufacturing, 
Constructiona 
. Enter 
2 Sector_D3, 
Sector_D1, 
Sector_D2a 
. Enter 
a. All requested variables entered. 
b. Dependent Variable: S3_composite 
 
 
Model Summary
c 
Model 
R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
Change Statistics 
R Square Change F Change 
df
1 
d
i
m
e
n
s
i
o
n
0 
1 .202a .041 .007 1.29581 .041 1.218 1
3 
2 .274b .075 .035 1.27772 .034 4.544 3 
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, Health_ed_support, 
Educator, Trades, Medical_practice, Management_manufacturing, Construction, Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S3_composite 
 
Model Summary
c 
Model Change Statistics 
df2 Sig. F Change 
d
i
m
e
n
s
i
o
n
0 
1 373 .263 
2 370 .004 
 
 
c. Dependent Variable: S3_composite 
 
 
ANOVA
c 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 26.596 13 2.046 1.218 .263a 
Residual 626.309 373 1.679   
Total 652.905 386    
2 Regression 48.852 16 3.053 1.870 .022b 
Residual 604.053 370 1.633   
Total 652.905 386    
a. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
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b. Predictors: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, Retail, 
Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction, 
Sector_D3, Sector_D1, Sector_D2 
c. Dependent Variable: S3_composite 
 
 
Coefficients
a 
Model 
Unstandardized Coefficients 
Standardiz
ed 
Coefficien
ts 
t Sig. B Std. Error Beta 
1 (Constant) 3.734 .212  17.620 .000 
Own residence .023 .144 .009 .163 .871 
Tenure .007 .007 .052 .977 .329 
Education .050 .043 .064 1.158 .248 
Income -.007 .041 -.010 -.172 .864 
Trades .294 .332 .085 .887 .376 
Office .141 .199 .047 .710 .478 
Retail -.323 .260 -.097 -1.242 .215 
Construction -.298 .587 -.079 -.508 .612 
Management_manufactu
ring 
.280 .380 .078 .737 .462 
Health_ed_support -.057 .272 -.017 -.210 .834 
Medical_practice -.053 .373 -.015 -.142 .887 
Educator -.501 .287 -.148 -1.745 .082 
Upper_mgt -.022 .307 -.006 -.072 .943 
2 (Constant) 3.793 .211  17.999 .000 
Own residence -.007 .143 -.003 -.052 .959 
Tenure .011 .007 .078 1.475 .141 
Education .060 .043 .077 1.385 .167 
Income -.003 .040 -.005 -.084 .933 
Trades .252 .328 .073 .769 .442 
Office .157 .196 .052 .801 .424 
Retail -.284 .258 -.085 -1.101 .272 
Construction -.233 .583 -.062 -.400 .689 
Management_manufactu
ring 
.364 .378 .101 .964 .336 
Health_ed_support -.075 .269 -.022 -.278 .781 
Medical_practice .041 .370 .011 .109 .913 
Educator -.522 .284 -.155 -1.836 .067 
Upper_mgt -.018 .303 -.005 -.061 .951 
Sector_D1 -.551 .192 -.151 -2.867 .004 
Sector_D2 -.440 .251 -.093 -1.751 .081 
Sector_D3 -.651 .261 -.130 -2.496 .013 
a. Dependent Variable: S3_composite 
 
Coefficients
a 
Model 95.0 Confidence Interval for B 
Lower Bound Upper Bound 
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1 (Constant) 3.317 4.151 
Own residence -.260 .306 
Tenure -.007 .021 
Education -.035 .135 
Income -.087 .073 
Trades -.359 .947 
Office -.250 .532 
Retail -.834 .188 
Construction -1.452 .855 
Management_manufacturing -.468 1.028 
Health_ed_support -.592 .478 
Medical_practice -.786 .680 
Educator -1.065 .064 
Upper_mgt -.625 .581 
2 (Constant) 3.379 4.208 
Own residence -.288 .273 
Tenure -.004 .025 
Education -.025 .145 
Income -.083 .076 
Trades -.392 .896 
Office -.229 .543 
Retail -.791 .223 
Construction -1.380 .913 
Management_manufacturing -.379 1.106 
Health_ed_support -.603 .454 
Medical_practice -.688 .769 
Educator -1.080 .037 
Upper_mgt -.614 .577 
Sector_D1 -.928 -.173 
Sector_D2 -.935 .054 
Sector_D3 -1.164 -.138 
a. Dependent Variable: S3_composite 
Excluded Variables
b 
Model 
Beta In t Sig. Partial Correlation 
Collinearity 
Statistics 
Tolerance 
1 Sector_D1 -.119a -2.298 .022 -.118 .942 
Sector_D2 -.055a -1.042 .298 -.054 .918 
Sector_D3 -.099a -1.921 .055 -.099 .960 
a. Predictors in the Model: (Constant), Upper_mgt, Income, Tenure, Education, Own residence, Office, 
Retail, Health_ed_support, Educator, Trades, Medical_practice, Management_manufacturing, Construction 
b. Dependent Variable: S3_composite 
 
Residuals Statistics
a 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 2.7399 4.8322 3.8984 .35575 387 
Residual -3.26821 1.84495 .00000 1.25096 387 
Std. Predicted Value -3.256 2.625 .000 1.000 387 
Std. Residual -2.558 1.444 .000 .979 387 
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Residuals Statistics
a 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 2.7399 4.8322 3.8984 .35575 387 
Residual -3.26821 1.84495 .00000 1.25096 387 
Std. Predicted Value -3.256 2.625 .000 1.000 387 
Std. Residual -2.558 1.444 .000 .979 387 
a. Dependent Variable: S3_composite 
 
 
Charts 
 
 
 
 
Hypothesis 6: Multiple Regression 
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Hypothesis 6: FREQUENCIES VARIABLES=Lot Neighborhood City 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
 
Frequencies 
 
 
Notes 
Output Created 14-Nov-2011 10:22:02 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 6 & Section 8 
//dataset1.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=Lot 
Neighborhood City 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.015 
Elapsed Time 00:00:00.009 
 
 
Notes 
Output Created 14-Nov-2011 10:28:42 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
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Syntax FREQUENCIES VARIABLES=Lot 
Neighborhood City 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MINIMUM 
MAXIMUM MEAN MEDIAN MODE 
SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.015 
Elapsed Time 00:00:00.006 
 
 
Statistics 
 
N 
Mean Median Mode Std. Deviation Skewness Valid Missing 
Lot 399 0 .6516 1.0000 1.00 .61916 .780 
Neighborhood 399 0 2.3559 2.0000 2.00 2.23352 1.004 
City 399 0 3.2782 3.0000 3.00 3.07287 .645 
 
Statistics 
 
Std. Error of 
Skewness Minimum Maximum 
Lot .122 .00 3.00 
Neighborhood .122 .00 8.00 
City .122 .00 9.00 
 
 
REGRESSION 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R ANOVA 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S6_composite 
  /METHOD=ENTER Lot Neighborhood City 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
 
 
Regression 
 
 
 
Notes 
Output Created 14-Nov-2011 10:36:58 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
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N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on cases with no 
missing values for any variable used. 
Syntax REGRESSION 
  /MISSING LISTWISE 
  /STATISTICS COEFF OUTS CI(95) R 
ANOVA 
  /CRITERIA=PIN(.05) POUT(.10) 
  /NOORIGIN 
  /DEPENDENT S6_composite 
  /METHOD=ENTER Lot Neighborhood 
City 
  /SCATTERPLOT=(*ZRESID ,*ZPRED). 
 
Resources Processor Time 00:00:00.842 
Elapsed Time 00:00:00.949 
Memory Required 7380 bytes 
Additional Memory Required 
for Residual Plots 
224 bytes 
 
 
Variables Entered/Removed
b 
Model 
Variables Entered 
Variables 
Removed Method 
d
i
m
e
n
s
i
o
n
0 
1 City, Lot, 
Neighborhooda 
. Enter 
a. All requested variables entered. 
b. Dependent Variable: S6_composite 
 
 
Model Summary
b 
Model 
R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
d
i
m
e
n
s
i
o
n
0 
1 .126a .016 .008 .85286 
a. Predictors: (Constant), City, Lot, Neighborhood 
b. Dependent Variable: S6_composite 
 
 
ANOVA
b 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 4.610 3 1.537 2.113 .098a 
Residual 285.857 393 .727   
Total 290.467 396    
a. Predictors: (Constant), City, Lot, Neighborhood 
b. Dependent Variable: S6_composite 
 
 
Coefficients
a 
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Model 
Unstandardized Coefficients 
Standardized 
Coefficients 
t Sig. B Std. Error Beta 
1 (Constant) 3.187 .077  41.532 .000 
Lot .041 .074 .030 .558 .577 
Neighborhood -.003 .020 -.007 -.133 .894 
City .033 .015 .118 2.239 .026 
a. Dependent Variable: S6_composite 
 
Coefficients
a 
Model 95.0 Confidence Interval for B 
Lower Bound Upper Bound 
1 (Constant) 3.036 3.338 
Lot -.104 .186 
Neighborhood -.043 .038 
City .004 .062 
a. Dependent Variable: S6_composite 
 
 
Residuals Statistics
a 
 Minimum Maximum Mean Std. Deviation N 
Predicted Value 3.1655 3.5836 3.3155 .10790 397 
Residual -2.28560 1.82365 .00000 .84962 397 
Std. Predicted Value -1.390 2.485 .000 1.000 397 
Std. Residual -2.680 2.138 .000 .996 397 
a. Dependent Variable: S6_composite 
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Model Reliability: Dependent Variables 
 
 
RELIABILITY 
  /VARIABLES=S2.5.1 S2.5.2 S2.5.3 S2.5.4 S2.5.5 S2.5.6 S2.5.7 S2.5.8 S2.5.9 S2.5.10 
S2.5.11 S2.5.12 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /SUMMARY=TOTAL. 
 
 
 
Reliability 
 
 
 
Notes 
Output Created 10-Nov-2011 11:25:31 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Matrix Input  
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data for all variables in the procedure. 
Syntax RELIABILITY 
  /VARIABLES=S2.5.1 S2.5.2 S2.5.3 
S2.5.4 S2.5.5 S2.5.6 S2.5.7 S2.5.8 S2.5.9 
S2.5.10 S2.5.11 S2.5.12 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /SUMMARY=TOTAL. 
 
Resources Processor Time 00:00:00.016 
Elapsed Time 00:00:00.009 
 
 
Scale: ALL VARIABLES 
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Case Processing Summary 
 N  
Cases Valid 350 87.7 
Excludeda 49 12.3 
Total 399 100.0 
a. Listwise deletion based on all variables in the 
procedure. 
 
 
Reliability Statistics 
Cronbach's Alpha N of Items 
.832 12 
 
 
Item-Total Statistics 
 
Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Cronbach's Alpha 
if Item Deleted 
S2.5.1 37.559 28.762 .526 .817 
S2.5.2 37.027 30.728 .570 .816 
S2.5.3 37.870 29.150 .491 .820 
S2.5.4 37.689 27.911 .577 .812 
S2.5.5 37.336 29.756 .358 .834 
S2.5.6 36.974 31.567 .476 .822 
S2.5.7 37.134 30.363 .505 .819 
S2.5.8 37.943 29.183 .515 .818 
S2.5.9 37.389 28.923 .548 .815 
S2.5.10 37.456 28.977 .546 .815 
S2.5.11 37.013 31.215 .479 .821 
S2.5.12 37.034 31.586 .423 .825 
 
 
RELIABILITY 
  /VARIABLES=S6.1 S6.2 S6.3 S6.5 S6.6 S6.7 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /SUMMARY=TOTAL. 
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Reliability 
 
 
 
Notes 
Output Created 10-Nov-2011 13:40:57 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Matrix Input  
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data for all variables in the procedure. 
Syntax RELIABILITY 
  /VARIABLES=S6.1 S6.2 S6.3 S6.5 S6.6 
S6.7 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /SUMMARY=TOTAL. 
 
Resources Processor Time 00:00:00.015 
Elapsed Time 00:00:00.013 
 
 
Scale: ALL VARIABLES 
 
 
 
Case Processing Summary 
 N  
Cases Valid 385 96.5 
Excludeda 14 3.5 
Total 399 100.0 
a. Listwise deletion based on all variables in the 
procedure. 
 
 
Reliability Statistics 
Cronbach's Alpha N of Items 
.780 6 
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Item-Total Statistics 
 
Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Cronbach's Alpha 
if Item Deleted 
S6.1 16.82 18.731 .567 .738 
S6.2 16.89 17.788 .607 .726 
S6.3 15.90 20.446 .439 .768 
S6.5 17.39 19.464 .422 .777 
S6.6 16.11 19.496 .533 .747 
S6.7 16.54 18.889 .621 .726 
 
 
RELIABILITY 
  /VARIABLES=S3.1 S3.2 S3.3 S3.4 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /SUMMARY=TOTAL. 
 
 
 
Reliability 
 
 
 
Notes 
Output Created 10-Nov-2011 13:59:23 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Matrix Input  
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data for all variables in the procedure. 
Syntax RELIABILITY 
  /VARIABLES=S3.1 S3.2 S3.3 S3.4 
  /SCALE('ALL VARIABLES') ALL 
  /MODEL=ALPHA 
  /SUMMARY=TOTAL. 
 
Resources Processor Time 00:00:00.015 
Elapsed Time 00:00:00.013 
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Scale: ALL VARIABLES 
 
 
 
Case Processing Summary 
 N  
Cases Valid 393 98.5 
Excludeda 6 1.5 
Total 399 100.0 
a. Listwise deletion based on all variables in the 
procedure. 
 
 
Reliability Statistics 
Cronbach's Alpha N of Items 
.938 4 
 
 
Item-Total Statistics 
 
Scale Mean if 
Item Deleted 
Scale Variance if 
Item Deleted 
Corrected Item-
Total Correlation 
Cronbach's Alpha 
if Item Deleted 
S3.1 11.77 15.729 .848 .920 
S3.2 11.57 14.873 .859 .918 
S3.3 11.73 16.059 .839 .923 
S3.4 11.63 15.606 .869 .914 
 
 
 
Descriptive Statistics: Control Variables Output 
FREQUENCIES VARIABLES=S2.1 Tenure Education Income Trades Office Retail 
Construction Management_manufacturing Health_ed_support Medical_practice Educator 
Upper_mgt Food_hospitality Whatisyourraceorethnicgroup 
  /ORDER=ANALYSIS. 
 
Frequencies 
Notes 
Output Created 10-Nov-2011 11:13:06 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
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Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=S2.1 
Tenure Education Income Trades Office 
Retail Construction 
Management_manufacturing 
Health_ed_support Medical_practice 
Educator Upper_mgt Food_hospitality 
Whatisyourraceorethnicgroup 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.016 
Elapsed Time 00:00:00.044 
 
 
Statistics 
 Sector Tenure Education Income Trades Office Retail 
N Valid 393 389 389 389 399 399 399 
Missing 6 10 10 10 0 0 0 
 
Statistics 
 Construction 
Management_man
ufacturing 
Health_ed_suppor
t Medical_practice Educator 
N Valid 399 399 399 399 399 
Missing 0 0 0 0 0 
 
Statistics 
 Upper_mgt Food_hospitality Race 
N Valid 399 399 399 
Missing 0 0 0 
 
 
Frequency Table 
 
 
 
Sector 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Public 61 15.3 15.5 15.5 
For profit 32 8.0 8.1 23.7 
Non profit 29 7.3 7.4 31.0 
Household 271 67.9 69.0 100.0 
Total 393 98.5 100.0  
Missing System 6 1.5   
Total 399 100.0   
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Education 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Less than high school diploma 8 2.0 2.1 2.1 
High school diploma 60 15.0 15.4 17.5 
Some college 110 27.6 28.3 45.8 
Associate degree or technical 
degree 
42 10.5 10.8 56.6 
Four year degree 105 26.3 27.0 83.5 
More than four years of college 
but no graduate degree 
17 4.3 4.4 87.9 
Masters degree 39 9.8 10.0 97.9 
Doctorate degree 8 2.0 2.1 100.0 
Total 389 97.5 100.0  
Missing System 10 2.5   
Total 399 100.0   
 
 
Income 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Less than 30K 86 21.6 22.1 22.1 
Less than 45K but more than 
30K 
65 16.3 16.7 38.8 
Less than 60K but more than 
45K 
65 16.3 16.7 55.5 
Less than 75K but more than 
60K 
48 12.0 12.3 67.9 
Less than 100K but more than 
75K 
63 15.8 16.2 84.1 
Over 100K 62 15.5 15.9 100.0 
Total 389 97.5 100.0  
Missing System 10 2.5   
Total 399 100.0   
 
 
Trades 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 333 83.5 83.5 83.5 
Yes 66 16.5 16.5 100.0 
Total 399 100.0 100.0  
 
 
Office 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 301 75.4 75.4 75.4 
Yes 98 24.6 24.6 100.0 
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Office 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 301 75.4 75.4 75.4 
Yes 98 24.6 24.6 100.0 
Total 399 100.0 100.0  
 
 
Retail 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 326 81.7 81.7 81.7 
Yes 73 18.3 18.3 100.0 
Total 399 100.0 100.0  
 
 
Construction 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 345 86.5 86.5 86.5 
Yes 54 13.5 13.5 100.0 
Total 399 100.0 100.0  
 
 
Management_manufacturing 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 339 85.0 85.0 85.0 
Yes 60 15.0 15.0 100.0 
Total 399 100.0 100.0  
 
 
Health_ed_support 
 Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 327 82.0 82.0 82.0 
Yes 72 18.0 18.0 100.0 
Total 399 100.0 100.0  
 
 
Medical_practice 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 337 84.5 84.5 84.5 
Yes 62 15.5 15.5 100.0 
Total 399 100.0 100.0  
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Educator 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 328 82.2 82.2 82.2 
Yes 71 17.8 17.8 100.0 
Total 399 100.0 100.0  
 
 
Upper_mgt 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 330 82.7 82.7 82.7 
Yes 69 17.3 17.3 100.0 
Total 399 100.0 100.0  
 
 
Food_hospitality 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid No 335 84.0 84.0 84.0 
Yes 64 16.0 16.0 100.0 
Total 399 100.0 100.0  
 
 
Race 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid   9 2.3 2.3 2.3 
Asian 28 7.0 7.0 9.3 
Black and Puerto Rican Mixed 1 .3 .3 9.5 
Black and White 1 .3 .3 9.8 
Black mixed 1 .3 .3 10.0 
Black or African American 58 14.5 14.5 24.6 
Black or African or Caribbean 6 1.5 1.5 26.1 
Hispanic - American North or 
South American 
47 11.8 11.8 37.8 
Middle Eastern 1 .3 .3 38.1 
White or Anglo American-
European 
247 61.9 61.9 100.0 
Total 399 100.0 100.0  
 
 
FREQUENCIES VARIABLES=Tenure Education Income 
  /FORMAT=NOTABLE    /STATISTICS=STDDEV MEAN MEDIAN SKEWNESS 
SESKEW  /ORDER=ANALYSIS. 
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Frequencies 
 
 
 
Notes 
Output Created 10-Nov-2011 11:14:54 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=Tenure 
Education Income 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.016 
Elapsed Time 00:00:00.007 
 
 
Statistics 
 Tenure Education Income 
N Valid 389 389 389 
Missing 10 10 10 
Mean 8.71 4.09 3.32 
Median 5.00 4.00 3.00 
Std. Deviation 9.517 1.661 1.779 
Skewness 2.518 .406 .136 
Std. Error of Skewness .124 .124 .124 
 
 
Notes 
Output Created 10-Nov-2011 11:19:09 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
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Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=S2.3 S2.4 
S2.5.1 S2.5.2 S2.5.3 S2.5.4 S2.5.5 S2.5.6 
S2.5.7 S2.5.8 S2.5.9 S2.5.10 S2.5.11 
S2.5.12 S2.6 S2.5composite 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.000 
Elapsed Time 00:00:00.010 
 
 
FREQUENCIES VARIABLES=S2.3 S2.4 S2.5.1 S2.5.2 S2.5.3 S2.5.4 S2.5.5 S2.5.6 
S2.5.7 S2.5.8 S2.5.9 S2.5.10 S2.5.11 S2.5.12 S2.6 S2.5composite 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Frequencies 
 
Notes 
Output Created 10-Nov-2011 11:20:31 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=S2.3 S2.4 
S2.5.1 S2.5.2 S2.5.3 S2.5.4 S2.5.5 S2.5.6 
S2.5.7 S2.5.8 S2.5.9 S2.5.10 S2.5.11 
S2.5.12 S2.6 S2.5composite 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.016 
Elapsed Time 00:00:00.011 
 
 
Statistics 
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S2.3 S2.4 
S2.5.
1 
S2.5.
2 
S2.5.
3 S2.5.4 
N Valid 396 398 390 393 380 384 
Missing 3 1 9 6 19 1
5 
Mean 3.39 3.93 3.18
8 
3.73
5 
2.87
5 
3
.
0
6 
Median 4.00 4.00 4.00
0 
4.00
0 
3.00
0 
3
.
0
0 
Mode 4 4 4.0 4.0 2.0 4 
Std. Deviation .845 .676 .950
4 
.613
4 
.942
0 
1
.
0
0
5 
Skewness -.830 -
2.18
4 
-.729 -
2.35
7 
-.054 -
.
4
3
6 
Std. Error of Skewness .123 .122 .124 .123 .125 .
1
2
5 
 
Statistics 
 S2.5.5 S2.5.6 S2.5.7 S2.5.8 S2.5.9 S2.5.10 
N Valid 387 386 388 389 383 386 
Missing 12 13 11 10 16 13 
Mean 3.410 3.781 3.59 2.82 3.349 3.271 
Median 4.000 4.000 4.00 3.00 4.000 4.000 
Mode 4.0 4.0 4 2 4.0 4.0 
Std. Deviation 1.0669 .5938 .784 .909 .9163 .9030 
Skewness -1.519 -2.880 -1.747 .048 -1.014 -.711 
Std. Error of Skewness .124 .124 .124 .124 .125 .124 
 
Statistics 
 S2.5.11 S2.5.12 S2.6 S2.5composite 
N Valid 391 386 396 399 
Missing 8 13 3 0 
Mean 3.751 3.711 -.09 3.3736 
Median 4.000 4.000 .00 3.5000 
Mode 4.0 4.0 -1 4.00 
Std. Deviation .6333 .6508 .827 .49818 
Skewness -2.772 -2.184 .166 -1.045 
Std. Error of Skewness .123 .124 .123 .122 
 
 
FREQUENCIES VARIABLES=S3.1 S3.2 S3.3 S3.4 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN MEDIAN MODE SKEWNESS SESKEW 
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  /ORDER=ANALYSIS. 
 
Frequencies 
 
Notes 
Output Created 10-Nov-2011 11:21:49 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=S3.1 S3.2 
S3.3 S3.4 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.000 
Elapsed Time 00:00:00.023 
 
 
Statistics 
 S3.1 S3.2 S3.3 S3.4 
N Valid 399 397 396 398 
Missing 0 2 3 1 
Mean 3.79 3.99 3.84 3.93 
Median 4.00 5.00 4.00 5.00 
Mode 5 5 5 5 
Std. Deviation 1.403 1.511 1.364 1.398 
Skewness -.986 -1.228 -1.015 -1.136 
Std. Error of Skewness .122 .122 .123 .122 
 
 
FREQUENCIES VARIABLES=S6.1 S6.2 S6.3 S6.5 S6.6 S6.7 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Frequencies 
 
Notes 
Output Created 10-Nov-2011 11:23:40 
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Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=S6.1 S6.2 
S6.3 S6.5 S6.6 S6.7 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.000 
Elapsed Time 00:00:00.008 
 
 
Statistics 
 
N 
Mean Median Mode Std. Deviation Valid Missing 
S6.1 396 3 3.10 3.00 2 1.241 
S6.2 395 4 3.03 3.00 4 1.338 
S6.3 394 5 4.02 4.00 5 1.159 
S6.5 394 5 2.55 3.00 1 1.374 
S6.6 395 4 3.82 4.00 5 1.174 
S6.7 395 4 3.39 4.00 4 1.142 
 
Statistics 
 
Skewness 
Std. Error of 
Skewness 
S6.1 .001 .123 
S6.2 -.049 .123 
S6.3 -1.045 .123 
S6.5 .296 .123 
S6.6 -.720 .123 
S6.7 -.348 .123 
 
 
 
FREQUENCIES VARIABLES=S5.4.1 S5.4.2 S5.4.3 S5.4.4 S5.4.5 S5.4.6 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Frequencies 
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Notes 
Output Created 10-Nov-2011 11:24:49 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=S5.4.1 
S5.4.2 S5.4.3 S5.4.4 S5.4.5 S5.4.6 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.016 
Elapsed Time 00:00:00.007 
 
 
Statistics 
 S5.4.1 S5.4.2 S5.4.3 S5.4.4 S5.4.5 S5.4.6 
N Valid 396 398 397 396 392 275 
Missing 3 1 2 3 7 124 
Mean 2.89 2.85 2.42 4.14 3.76 3.01 
Median 3.00 3.00 2.00 4.00 4.00 3.00 
Mode 4 2 3 5 4 3 
Std. Deviation 1.278 1.179 1.168 1.033 1.130 .957 
Skewness .039 .053 .323 -1.251 -.743 -.274 
Std. Error of Skewness .123 .122 .122 .123 .123 .147 
 
 
FREQUENCIES VARIABLES=S4.1 S4.2 S4.3 S4.4 S4.5 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
 
Frequencies 
 
 
Notes 
Output Created 10-Nov-2011 11:42:08 
Comments   
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Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=S4.1 S4.2 
S4.3 S4.4 S4.5 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.000 
Elapsed Time 00:00:00.008 
 
 
 
 
Statistics 
 
N 
Mean Median Mode Std. Deviation Valid Missing 
S4.1 399 0 3.47 4.00 4 1.213 
S4.2 397 2 3.47 4.00 4 1.136 
S4.3 397 2 3.20 3.00 4 1.149 
S4.4 397 2 3.53 4.00 4 1.091 
S4.5 397 2 3.22 3.00 4 1.118 
 
Statistics 
 Skewness 
Std. Error of 
Skewness 
S4.1 -.602 .122 
S4.2 -.498 .122 
S4.3 -.219 .122 
S4.4 -.585 .122 
S4.5 -.326 .122 
 
 
 
 
FREQUENCIES VARIABLES=S6_composite  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
Frequencies 
 
Statistics 
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S6_composite 
N Valid 397 
Missing 2 
Mean 3.3155 
Median 3.3333 
Mode 2.83 
Std. Deviation .85645 
Skewness -.126 
Std. Error of Skewness .122 
 
COMPUTE S3_composite=mean(S3.1,S3.2,S3.3,S3.4). 
EXECUTE. 
FREQUENCIES VARIABLES=S3_composite 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Frequencies 
Notes 
Output Created 10-Nov-2011 13:51:26 
Comments   
Input Data Harris county Urban Forest 
Sensitivity Survey data set 
Section 1 through Section 7 
//dataset.sav 
Active Dataset  
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES 
VARIABLES=S3_composite 
  /FORMAT=NOTABLE 
  /STATISTICS=STDDEV MEAN 
MEDIAN MODE SKEWNESS SESKEW 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.031 
Elapsed Time 00:00:00.017 
 
Statistics 
S3_composite 
N Valid 399 
Missing 0 
Mean 3.8876 
Median 4.5000 
Mode 5.00 
Std. Deviation 1.30578 
Skewness -1.209 
Std. Error of Skewness .122 
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FREQUENCIES VARIABLES=Own  /ORDER=ANALYSIS. 
 
Frequencies 
Notes 
Output Created 10-Nov-2011 19:18:15 
Comments   
Input Data Harris county Urban Forest Sensitivity 
Survey data set Section 1 through Section 7 
//dataset.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
N of Rows in Working Data 
File 
399 
Missing Value Handling Definition of Missing User-defined missing values are treated as 
missing. 
Cases Used Statistics are based on all cases with valid 
data. 
Syntax FREQUENCIES VARIABLES=Own 
  /ORDER=ANALYSIS. 
 
Resources Processor Time 00:00:00.000 
Elapsed Time 00:00:00.009 
 
Statistics 
Own residence 
N Valid 399 
Missing 0 
 
Own residence 
 
Frequency Percent Valid Percent 
Cumulative 
Percent 
Valid Non-owner 250 62.7 62.7 62.7 
Owner 149 37.3 37.3 100.0 
Total 399 100.0 100.0  
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